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1.0  INTRODUCTION 


1.1  SITE  BACKGROUND 

This  sampling  and  analysis  plan  (SAP)  has  been  developed  in  response  to  Task 
Order  No.  1 pursuant  to  an  agreement  between  the  Montana  Department  of  Health 
and  Environmental  Sciences  (MEHES)  and  Camp  Dresser  & McKee,  Inc.  (CEM) . The 
task  assignment  initiates  three  activities  associated  with  the  project:  the 
downstream  screening  study,  FS  workplan  development,  and  the  validation  of 
data  previously  collected  at  the  site.  This  SAP  addresses  the  sampling 
procedures  and  analysis  protocols  to  be  employed  during  the  downstream 
screening  study  and  time  critical  FS  field  studies.  The  quality  assurance 
objectives  and  procedures  are  presented  in  the  Quality  Assurance  Project  Plan 
(CEM,  1988). 

The  Milltcwn  Reservoir  and  the  community  of  Milltcwn  are  located  at  the 
confluence  of  the  Clark  Fork  and  Blackfoot  Rivers,  approximately  7 miles  east 
of  Missoula,  Montana  (Figure  1) . Available  historic  information  indicates  the 
town  was  founded  sometime  around  1907-1908  to  house  employees  of  the  lumber 
mill,  constructed  by  W.A.  Clark.  The  area  has  been  an  Important  wood 
products  center  since  1885  when  the  Blackfoot  Milling  and  Manufacturing  Plant 
was  built  in  the  adjacent  tcwn  of  Bonner.  A dam  was  also  constructed  by  Mr. 
Clark  in  1906  and  1907,  immediately  downstream  of  the  confluence  of  the  Clark 
Fork  and  Blackfoot  Rivers,  to  provide  hydroelectric  power  to  the  mill  and  the 
city  of  Missoula.  The  Champion  International  Mill  currently  operates  in 
Milltcwn,  producing  plywood  and  other  products. 
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Reference:  CH2M  Hill.  1983,  Draft  R.A.M.P. 


The  dam  was  constructed  using  rock  filled  timber  cribs  housing  five  turbine 
generator  units.  EXiring  the  flood  of  1908,  flews  reportedly  as  high  as 
50,000  cfs  were  observed  in  Missoula  and  a portion  of  the  dam  had  to  be 
dynamited  in  order  to  save  the  rest  of  the  structure  from  total  failure.  The 
dam  was  repaired  and  has  been  in  continual  use  since  1908.  The  reservoir 
created  by  the  dam  covers  about  180  acres. 

Since  1908,  the  reservoir  has  accumulated  a considerable  amount  of  sediment. 
The  Clark  Fork  River  drains  an  area  of  approximately  6,000  square  miles  above 
Milltcwn,  and  thus  has  a large  capacity  for  sediment  transport.  Woessner,  et 
al.  (1984)  have  estimated  that  29  feet  of  sediment  are  present  at  the 
upstream  face  of  the  dam,  and  that  the  reservoir  contains  about  120  million 
cubic  feet  of  sediment.  This  tremendous  accumulation  has  reduced  the  storage 
capacity  of  the  reservoir  over  the  years  to  its  present  estimated  volume  of 
820  acre-feet  at  the  normal  operating  level  (Curtis,  1984) . 

The  current  situation  in  Milltcwn  is  tied  to  historic  events  that  occurred 
upstream  of  the  Milltcwn  dam  and  reservoir.  The  Clark  Fork  River  Basin  has 
been  the  setting  for  mining  activity  since  at  least  1864  when  gold  was 
discovered  at  Butte.  By  1891,  Butte  was  an  important  mining,  milling  and 
smelting  center.  At  least  25  companies  were  mining  copper  ore  at  Butte  in 
1885  (Montana  Department  of  State  Lands,  1981) . Although  Butte  and  Anaconda 
were  the  primary  mining  centers,  other  smaller  mining  districts  were  active 
as  well.  Mining  activities  during  this  period  included  disposal  of  ore 
tailings,  milling  byproducts,  and  smelting  wastes  directly  into  the  rivers 
and  streams  tributary  to  the  Clark  Fork.  These  wastes,  containing 
concentrated  arsenic,  lead,  cadmium,  zinc,  copper,  and  iron  were  added  to  the 
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normal  sediment  load  of  the  Clark  Ford  and  transported  down  river  to  the 
settling  basin  created  by  the  Milltown  dam. 

Ground  water  has  been  the  traditional  source  of  potable  water  for  Milltown. 
The  first  recorded  well  was  drilled  in  1908  (CH2M  HILL,  1983) . In  1975, 
several  wells  were  contaminated  by  tannins  and  lignins  from  a temporary  pond 
located  on  Champion  property.  Champion  replaced  the  contaminated  wells  with 
a new  well  in  the  fall  of  1975.  Subsequent  sampling  of  this  well  in  1977 
under  a community  water  supply  sampling  program  mandated  by  the  Montana  Water 
Quality  Bureau  confirmed  that  this  well  had  remained  uncontaminated. 
However,  four  other  wells  serving  the  community  of  Milltown  showed  arsenic 
concentrations  ranging  from  .22  to  0.51  mg/1,  exceeding  the  Federal  Primary 
Drinking  Water  Standards  of  . 05  mg/1  (EPA,  1976) . Residents  whose  wells  were 
affected  were  asked  to  stop  using  the  water  on  August  20,  1981. 

A reconnaissance  level  hydrologic  investigation  was  initiated  in  February 
1982  (Woessner  and  Popoff , 1982)  which  identified  the  reservoir  sediments  as 
a potential  source  of  the  arsenic  and  other  metals  including  iron,  lead, 
manganese,  and  zinc.  The  EPA  ranked  the  Milltown  site  as  number  200  out  of 
the  initial  400  Superfund  sites  on  the  National  Priorities  List  (NPL)  as  a 
result  of  this  initial  study  (Woessner,  1984)  and  other  listing  criteria.  A 
remedial  investigation  was  begun  in  July  1983  to  more  thoroughly  investigate 
the  ground  water  contamination  problem  and  to  identify  an  alternative  water 
supply  for  the  affected  residences.  The  remedied  investigation  was  completed 
in  July  1984  and  the  alternative  water  supply  well  was  installed  adjacent  to 
the  Champion  replacement  well.  It  was  intended  that  the  alternative  supply 
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well  supplement  the  existing  Champion  well  and  that  the  distribution  system 
be  expanded  to  include  those  residences  previously  serviced  by  the 
contaminated  wells. 

In  1985,  Harding  Lawson  & Associates,  under  contract  with  the  MDHES,  began 
field  investigations  related  to  a Feasibility  Study  (FS)  of  the  Milltown 
Reservoir  NFL  Site.  A draft  FS  report  was  submitted  for  review  in  1987  but 
the  FS  was  never  formally  completed. 

1.2  OVERVIEW  OF  SAMPLING  AND  ANALYSIS  PLAN 

Surface  water,  ground  water,  and  sediments  will  be  sampled  at  the  Milltcwn 
Site  in  support  of  the  Downstream  Screening  Study  and  Feasibility  Study  field 
investigations.  The  study  area  will  encompass  that  reach  of  the  Clark  Fork 
River  extending  south  from  Milltcwn  Reservoir  to  its  confluence  with  the 
Bitterroot  River.  This  Sampling  and  Analysis  Plan  describes  the  overall 
approach  to  field  investigations  and  includes  discussion  of  each  sampling  or 
measurement  task  to  be  performed  and  how  tasks  interrelate.  In  addition, 
specific  procedures  and  protocols  for  site  management  field  investigations 
and  sampling  are  discussed. 

It  should  be  noted  that  all  project  documents,  including  the  SAP,  the  Work 
Plan,  the  Quality  Assurance  Project  Plan,  and  the  site  Health  and  Safety 
Plan,  are  interrelated  and  complement  each  other. 
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The  SAP  is  organized  in  the  following  manner: 

o Section  2.0  - Site  Management  Plan 

This  section  describes  information  such  as  site  access,  site 
identification,  contingency  plans,  and  logistics. 

o Section  3.0  - Description  of  Field  Investigations  and  Sampling  Tasks 

This  section  describes  in  detail  the  scope  of  each  of  the  sampling 
tasks,  including  number  of  samples,  frequency,  collection  procedures, 
and  general  custody  and  quality  control  procedures. 

o Section  4.0  - Sample  Custody 

This  section  describes  sample  classification,  handling  and  shipping. 
The  proper  sample  documentation  procedures  for  sample  identification, 
labeling  and  chain-of -custody  are  explained. 

o Section  5.0  - Qual ity  Control 

This  section  describes  the  specific  Quality  Control  procedures  for 
sample  collection,  instrument  calibration  and  laboratory  analyses. 

o Section  6.0  - Laboratory  Analyses 

Section  6.0  generally  describes  the  laboratories  that  will  analyze 
the  samples,  their  methods,  limits  of  detection,  and  Quality  Control 
(QC)  procedures. 
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2.0  SITE  MANAGEMENT  FLAN 


This  section  addresses  the  activities  associated  with  site  management  for  the 
Milltown  Reservoir  Site.  The  activities  include  site  access,  general 
operational  plans,  contingency  plans,  and  site  logistics.  These  procedures 
are  intended  to  be  consistent  with  the  objectives  of  the  property  owners  and 
the  MDHES. 


The  project  team  will  be  directly  responsible  for  the  execution  of  all  field 
and  analytical  activities  conducted  in  support  of  the  Downstream  Screening 
Study  and  the  FS  field  investigations,  at  the  direction  of  the  State  Project 
Manager.  The  local  On-Site  Coordinator  will  be  directly  responsible  for 
overall  management  of  field  activities  at  the  site.  It  will  be  the  On-Site 
Coordinator's  responsibility  to  assure  site  access  for  the  team  conducting 
data  collection  activities,  to  issue  advanced  notice  of  upcoming  activities 
to  the  State  and  property  owners,  and  to  oversee  execution  of  all  field 
activities. 

General  operations  plans  and  site  logistics  for  conduct  of  additional  on-site 
data  collection  efforts  in  support  of  the  downstream  screening  study  and  FS 
field  investigations  are  described  in  the  following  section.  These 
procedures  will  be  adhered  to  by  the  project  team  under  the  guidance  of  the 
On-Site  Coordinator.  Any  deviations  from  the  procedures  will  be  reported  to 
the  On-Site  Coordinator  and  corrective  actions  taken  immediately.  Primary 
logistical  considerations  in  preparing  for  the  field  investigations  include 
procurement  of  all  sampling  equipment  and  site  topographic  and  aerial 
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photographic  maps.  The  Helena  office  will  provide  sample  and  equipment 
storage,  serve  as  a field  contact  headquarters,  and  perform  other  functions 
as  appropriate. 

A field  technician  will  1)  act  as  a local  contact  for  site  logistical  needs 
and  during  emergencies;  2)  handle  sample  storage  and  transfer  to 
laboratories;  and  3)  assist  in  the  surface  water,  ground  water,  and  sediment 
sampling  tasks. 

Safe  working  practices  for  the  Mill  town  Reservoir  Site  are  addressed  in  the 
Site  Health  and  Safety  Plan.  The  Site  Health  and  Safety  Plan  provides 
details  regarding  medical  emergencies  and  safety. 
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3.0  DESCRIPTION  OF  FIELD  INVESTIGATIONS  AND  SAMPLING  TASKS 


The  planned  Downstream  Screening  Study  and  FS  field  investigations  at  the 
Milltcwn  Reservoir  Site  includes  investigations  of  surface  water,  suspended 
sediment,  ground  water,  and  river  bed  sediment.  Samples  collected  will 
provide  data  to  enable  the  determination  of  the  extent  of  site  contamination, 
so  that  appropriate  remedial  efforts  can  be  undertaken.  This  section  of  the 
document  describes  in  detail  the  planned  tasks  and  references  the  standard 
REM  II  field  procedures  which  are  listed  in  Table  3-1.  The  actual  procedures 
are  included  in  Appendix  A. 

Data  collection  activities  for  time-constrained  portions  of  the  Downstream 
Study  and  sediment  transport  evaluation  associated  with  the  Feasibility  Study 
are  currently  planned  to  begin  in  the  summer  of  1988  and  are  designed  to 
gather  adequate  data  to  document  site  characteristics  and  contamination. 
Complete  characterization  of  the  site  may  require  additional  sampling  in 
accordance  with  the  workplan  currently  under  development.  Table  3-2  lists 
the  sample  matrices  that  will  be  collected  with  the  anticipated  number  of 
samples  for  each  task. 

3.1  SURFACE  WATER  INVESTIGATION 

A surface  water  sampling  program  will  be  conducted  to  determine  the  potential 
impacts  of  the  Milltown  Reservoir  Site  on  the  downstream  water  quality  of  the 
Clark  Fork  River.  The  primary  contaminant  transport  mechanisms  are 
entrainment  and  remobilization  of  reservoir  sediment  into  the  river  and 
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Table  3-1  SAMPLING  PROCEDURES 


DISCIPLINE  SUBJECT 


PROCEDURE  NO. 


Surface  Water  Surface  water  sampling  guidelines 

Hydrology 

Stage-discharge  determination  in 
small  streams 

Operation  procedure  for  YSI  Model 
33  S-C-T  meter 

Operation  procedure  for  Haake 
Buchler  pH  stick 

Calibration  and  maintenance, 
procedure,  Haake  Buchler  pH  stick 

Procedure  for  determination  of 
dissolved  oxygen  - YSI  Model  57 
dissolved  oxygen  meter 

Procedure  for  filtration  of  samples 

Sediment  Sampling  Procedures  for  sediment  sampling 


Ground  water 
Hydrology 

Site 

Investigation 

Protocol 


Sample  Custody 
and  Transport 


Procedure  for  water  level 
measurement 

Site  control  procedures 

Initial  site  characterization 
and  interpretation 

General  decontamination  procedures 

Procedure  for  use  and  maintenance 
of  field  notebooks 

Sample  classification,  handling 
and  shipment 

Sample  identification  procedure 

Procedure  for  smaple  point  marking 
and  photographic  evidence 
documentation 

Sample  container  labeling 
procedures 


5620001 

5620002 

5617002 

5617003 

6617003 

5617001 


5617007 

5614005 

5619007 

5621001 

5621002 

5621003 

5621004 

5622001 

5622002 

5622003 


5622004 
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Table  3-1  SAMPLING  PROCEDURES  (concluded) 


DISCIPLINE  SUBJECT 


PROCEDURE  NO. 


Sample  Custody 
and  Transport 
(continued) 


Site  Monitoring 
and  Equipment 
Maintenance 


Data  Analysis 


Chain  of  custody 

Sample  bottle  preparation, 
sample  preservation  and 
maximum  hold  times 

Samples  collected  for  quality 
control  purposes 

Procedure  for  control  of 
measuring  and  test  equipment 

Calibration  and  maintenance 
procedure  YSI  Model  57 
dissolved  oxygen  meter 

Calibration  and  maintenance 
procedure,  YSI  Model  33  S-C-T 

Calibration  and  maintenance 
procedures,  Haake-Buchler  pH  stick 

Procedure  for  verification  and 
finalization  of  calculations 


5622005 

5622006 

5622007 

5600008 

6617001 

6617002 

6617003 

5600018 


Table  3-2  SAMPLING  SUMMARY 


MEDIA 

DATE 

NUMBER  OF 
SAMPLE  SITES 

TOTAL  NUMBERa 
OF  SAMPLES 

Surface  Water 

7/88 

10 

58 

(284  containers) 

Suspended  Sediment 

7/88 

3 

6 

(6  containers) 

Riverbed  Sediment 

7/88 

3 

12 

(12  containers) 

a Does  not  include  QA/QC  samples 
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potential  seepage  of  contaminated  ground  water  into  alluvial  aquifer  and  into 
the  surface  water  system  further  downstream.  The  following  sections  describe 
the  procedures  to  be  used  in  the  collection  of  surface  water  samples. 

3.1.1  Surface  Water  Quality  Sampling 

The  Montana  Power  Company  (MPC)  is  scheduled  to  begin  drawdown  of  the 
Milltcwn  Reservoir  on  June  27  to  facilitate  maintenance  and  reconstruction  of 
the  powerhouse  section  of  the  dam.  To  accomplish  this,  the  reservoir  must  be 
lowered  8 feet  from  the  present  crest  of  the  dam.  A coffer  dam  will  then  be 
placed  upstream  of  the  structure  to  allow  construction  to  begin  without 
interference  from  reservoir  water.  Prior  to  drawdown,  surface  water  quality 
samples  will  be  collected  from  the  following  sample  locations: 
o USGS  Gauging  Station  at  Turah 

o USGS  Gauging  Station  at  Bonner  on  the  Blackfoot  River 
o USGS  Gauging  Station  at  East  Missoula 
o Hellgate  Canyon 
o University  Bridge 
o Reserve  Street  Bridge 
o Shuf fields  Site 

Sampling  locations  are  chosen  to  coincide  with  USGS  gauging  stations  and 
locations  used  by  the  Montana  Water  Quality  Bureau  for  current  and  historic 
water  quality  investigations  of  the  Clark  Fork  River  within  the  study  area. 
The  exact  sampling  locations  will  be  described  in  the  field  notebook  and  the 
sites  marked  with  stakes  for  future  investigation.  Sample  handling, 
labeling,  and  custody  procedures  will  be  consistent  with  Section  4.0. 
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Individual  grab  samples  will  be  used  to  obtain  a single  flew  weighted 
composite  sample  for  laboratory  analysis  from  the  remaining  sampling 
locations.  Sampling  techniques  are  described  in  Procedure  5620001. 

EXaring  reservoir  drawdown,  daily  surface  water  sampling  at  two  upstream  sites 
(Bonner  on  the  Blackfoot  River  and  Turah  on  the  Clark  Fork)  and  one 
downstream  site  (USGS  Gauging  Station  at  East  Missoula)  will  be  conducted  by 
the  USGS  and  MFC's  consultant.  Sample  splits  will  be  obtained  by  CEM  field 
personnel  from  the  MPC  sampling  team  immediately  after  collection.  Samples 
will  be  labeled,  preserved  (if  appropriate) , and  prepared  for  transport  to 
the  CLP  lab  for  analysis.  Sampling  will  continue  until  drawdown  is  complete 
(approximately  12-14  days) . 

In  addition  to  MFC's  sampling  activities,  the  USGS  will  conduct  two  detailed 
sampling  episodes  at  the  stations  described  above,  one  just  prior  to 
initiation  of  reservoir  drawdown  and  the  other  just  prior  to  completion  of 
drawdown.  Depth  integrated  samples  will  be  collected  in  accordance  with 
standard  USGS  sampling  procedures  from  at  least  four  points  within 
established  cross-sections  at  these  stations.  Samples  collected  by  the  USGS 
will  be  used  to  check  single  point  depth  integrated  samples  collected  by  the 
MPC  sampling  team.  One  representative  streambed  sediment  sample  within  the 
vicinity  of  each  USGS  cross-section  will  also  be  obtained  during  each  detailed 
sampling  episode.  A bed  sediment  grab  sample  will  be  collected  from  areas  of 
sediment  deposition  near  each  surface  water  sampling  station.  Grab  samples 
will  consist  of  the  top  1 or  2 inches  of  fine  grained  material  deposited  in 
each  location. 
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. 


Fifty-eight  surface  water  samples  will  be  collected  during  the  sampling 


period.  The  equipment  necessary  for  sampling  is  listed  in  Table  3-4. 
need  for  additional  sampling  will  be  determined  based  on  results  of 
gathered  during  the  sampling  and  a review  of  existing  data. 


The 

data 
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Table  3-3  SURFACE  WATER  SAMPLING  EQUIPMENT 


ITEM 

QUANTITY 

Samolincr 

D-74  Suspended  Sediment  Sampler 

1 

200  ft.  measuring  tape 

1 

Teflon  coated  polyethylene  tubing 

50  ft. 

Geofilter  filtration  device 

1 

0.45  micron  filters 

200 

Glass  prefilters 

200 

Peristaltic  pump 

1 

Silicon  tubing 

As 

necessary 

Glass  prefilters 

As 

necessary 

Instrumentation 

Haake  Buchler  pH  stick  or  equivalent 

1 

YSI  Model  57  dissolved  oxygen  meter 

1 

YSI  Model  33  SCT  meter 

1 

Thermometer 

1 

Sample  Containers  and  ShiDDina 

5 ml  vials  of  concentrated  nitric  acid 

100 

1 liter-polyethylene  bottles 

50 

Coolers 

As 

necessary 

Vermilculite 

As 

necessary 

Sample  lables 

As 

necessary 

Plastic  bags 

As 

necessary 

Chain-of-custody  records 

As 

necessary 

Inorganic  Traffic  Report  forms 

As 

necessary 

SAS  packing  lists 

As 

necessary 

Gel  packs 

As 

necessary 

Miscellaneous 

Large  trash  bags 

As 

necessary 

Fiber  tape 

As 

necessary 

Field  notebooks 

2 

Marker  pens 

As 

necessary 

Plastic  sheeting 

As 

necessary 

Camera 

1 

Deionized  water 

25  gals. 

Squeeze  bottle 

2 

Nylon  cleaning  brushes 

2 

Low  phosphate  detergent 

As 

necessary 
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If  sampling  equipment  is  used  in  more  than  one  location,  it  will  be 
decontaminated  between  samples  using  the  following  procedure. 
Decontamination  will  consist  of  an  initial  washing  with  detergent  solution 
and  a rinse  with  tap  water.  This  will  be  followed  by  rinsing  with  distilled- 
deionized  water.  New  cord,  tubing,  or  other  expendable  material  will  be 
reattached  as  appropriate . Surface  water  analysis  parameters  are  presented 
in  Table  3-5  and  the  sampling  details  are  presented  in  Table  3-6. 

3.2  GROUND  WATER  INVESTIGATION 

The  ground  water  monitoring  will  consist  of  water  level  measurements  taken 
from  10  wells  within  the  study  area  between  Hellgate  Canyon  and  Milltcwn  Dam. 
Water  levels  will  be  measured  using  an  electric  well  sounder  or  chalked  tape 
and  will  be  obtained  during  high  and  lew  ground  water  periods  (late  June  - 
mid  August) . Water  level  measurements  in  an  additional  40  wells  will  be 
obtained  later  in  the  project.  Static  water  level  measurements,  from  wells 
completed  within  the  same  aquifer,  will  allow  determination  of  ground  water 
gradients  throughout  the  eastern  portion  of  the  area. 
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Table  3-4  SURFACE  WATER  PARAMETERS 


TOTAL  AND 

DISSOLVED  METALS  MAJOR  ANIONS  OTHERS 


Aluminum 

Antimeny 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 


Carbonate/ 

Bicarbonate 

Chloride 

Sulfate 


pH  (laboratory  and  field) 
Specific  Conductance 
(laboratory  and  field) 
Total  Suspended  Solids 
Hardness  (calculated) 
Temperature  (field) 
Dissolved  Oxygen  (field) 
Acidity/ Alkalinity 
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Table  3-5  SAMPLING  DETAILS  FOR  THE  SURFACE  WATER  PROGRAM 
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Table  3-5  SAMPLING  DETAILS  FOR  THE  SURFACE  WATER  PROGRAM  (concluded) 
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All  samples  will  be  refrigerated  to  4°C  for  shipping. 

RAS  - Routine  Analytical  Services;  SAS  - Special  Analytical  Services. 

Filtered  sample  analyses  will  be  reported  in  project  documents  as  dissolved  metals;  the  unfiltered 
samples  will  be  reported  as  total  metals  and  total  recoverable  metals. 


3.3  GENERAL  SAMPLING  PROTOCOL 


3.3.1  Sample  Documentation 

Sample  documentation  involves  the  use  of  sample  labels  and  the  recording  of 
field  activities  in  a bound  field  notebook.  Standard  Operating  Procedures 
for  sample  documentation  and  custody  are  listed  in  Table  3-1.  The  field 
notebook  will  include  pertinent  field  activities  in  enough  detail  to 
reconstruct  the  sample  collection  efforts.  The  bound  notebook  will  have 
consecutively  numbered  pages  and  include  at  least  the  following  data: 
o Personnel  on-site 
o Purpose  of  sampling 
o Type  of  waste  or  material 
o Description  of  sample 
o Number  and  size  of  sample  taken 
o Description  of  sampling  point 
o Date  and  time  of  sample  collection 

o References  such  as  maps  or  photographs  of  the  sampling  point 
o Field  observations 

o Notation  concerning  environmental  or  hazardous  materials  samples 

The  samples  will  be  labeled  for  identification  using  four  separate  letter 
number  sequences,  as  discussed  in  Section  4.3.1. 

The  date  and  timve  of  sampling  will  be  recorded  on  the  chain-of-custody  forms, 
as  well  as  in  the  field  notebook.  Composite  samples  will  also  be  identified 
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by  the  combination  of  specific  sample  numbers.  Field  notebooks  will  conform 
with  Procedure  No.  5621004  (Appendix  A) . Following  an  entry  in  the  notebook, 
the  individual  will  sign  and  date  the  page  on  which  the  entry  is  made.  Each 
sample  will  be  labeled  with  indelible  ink  and  sealed  immediately  after 
collection.  Gummed  labels  will  be  used  for  the  sampling  program. 

3.3.2  Sample  Handling  Procedures 

Approximately  58  water  samples  (not  including  Qh/QC  samples)  will  be  sent  to 
a Contract  Laboratory  Program  laboratory  for  sample  analysis  in  fulfillment 
of  Task  1 of  the  Downstream  Screening  Study  and  FS  field  investigation.  The 
analysis  suite  planned  for  the  samples  is  shown  in  Section  6.0,  along  with 
the  analytical  methods.  All  sample  labeling,  packaging,  shipments,  and 
chain-of -custody  will  be  conducted  per  the  requirements  stated  in  the 
Environmental  Protection  Agency  User's  Guide  to  the  Contract  Laboratory 
Program,  for  samples  sent  to  the  CLP. 
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4.0  SAMPLE  CUSTODY 


4.1  GENERAL 

Sample  custody  procedures  applicable  to  this  project  are  enumerated  in  Table 
3-1  and  reproduced  in  full  in  Appendix  A.  The  procedures  are  summarized 
belcw. 

4.2  SAMPLE  CLASSIFICATION,  HANDLING  AND  SHIPPING 
4.2.1  Classification 

Sample  classification  is  necessary  to  ensure  the  protection  of  personnel 
involved  in  the  shipment  of  samples  and  to  maintain  the  integrity  of  the 
samples.  When  sent  by  common  carrier,  the  packaging,  labeling,  and  shipping 
of  most  hazardous  wastes  and  substances  is  regulated  by  the  U.S.  Department 
of  Transportation  (DOT)  under  49  CFR,  Parts  171-173. 

Samples  obtained  at  uncontrolled  hazardous  waste  sites  are  classified  as 
either  environmental  samples  or  hazardous  samples.  Environmental  samples  are 
those  which  contain  lew  levels  of  contaminants  and  require  implementation  of 
limited  precautionary  procedures.  Hazardous  samples  are  those  which  could 
possibly  contain  dangerous  levels  of  contaminants.  Since  DOT  regulations  do 
not  cover  heavy  metal  contaminants  such  as  those  at  the  Milltcwn  Reservoir, 
all  soil  samples  will  be  classified  as  environmental  soil  samples.  It  is 
anticipated  that  all  water  samples  collected  during  the  field  activities  will 
be  classified  as  environmental  samples. 
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All  environmental  samples  will  be  collected  in  an  appropriate  container 
allowing  approximately  10  percent  air  space  so  that  the  container  is  not  full 
at  130°F . The  sealed  and  labeled  container  is  then  placed  inside  a ziplock 
polyethylene  bag  which  is  also  sealed.  The  sealed  package  is  then  placed 
inside  a shipping  container  and  packed  so  as  to  prevent  breakage.  No 
precautionary  notices  are  required  on  the  package  exterior. 

4.2.2  Packaging 

Samples  will  be  collected  in  glass  containers  with  non-metal  lie,  teflon-lined 
screw  caps  for  inorganics  (soil) , or  polyethylene  bottles  with  polycaps  for 
inorganics  (aqueous) . The  samples  will  then  be  placed  in  a DOT  approved 
shipping  container,  such  as  a Coleman  ice  chest.  The  samples  will  be  placed 
in  ziplock  plastic  bags  with  vermiculite  placed  around  each  container  to 
prevent  breakage  during  shipment.  Ice  packs  will  be  placed  in  the  ice  chests 
when  required  to  comply  with  preservation  requirements. 

In  addition,  a complete  chain-of-custody  record,  as  well  as  other  appropriate 
documentation,  will  be  sealed  in  a ziplock  bag  and  placed  in  the  container. 
The  containers  will  be  seeded  with  strapping  tape,  chain-of-custody  seals  and 
tamper-proof  latches  (e.g. , metallic  boxcar  seals) . Complete  packaging  and 
shipping  requirements  for  environmental  and  hazardous  samples  are  included  in 
Appendix  D. 
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4.2.3  Transportation 


Those  samples  requiring  transport  will  be  shipped  by  Federal  Express  or 
"cargo  only"  aircraft.  Environmental  samples  may  also  be  transported  by  CEM 
personnel  in  private  vehicles  to  a local  laboratory. 

4.3  SAMPLE  IDENTIFICATION  AND  LABELING 

4.3.1  Sample  Identi f ication 

A coding  system  is  used  to  identify  each  sample  taken  during  the  sampling 
program.  This  coding  system  will  provide  a tracking  procedure  to  allow 
retrieval  of  information  concerning  a particular  sample  and  assure  that  each 
sample  is  uniquely  identified.  The  sample  identification  procedures  for  the 
surface  water  samples  are  provided  in  this  section. 

The  sample  identification  number  will  consist  of  a three-digit  designation  to 
identify  the  site,  which  will  be  111  in  this  case.  The  following  two-letter 
designation  follows  the  site  designation  and  will  be  used  to  identify  the 
type  of  sampling  media: 


QC  ID 


P - Performance  Check 


GW  - Ground  water  samples 
SW  - Surface  water  samples 
OS  - Soil  samples 
SD  - Sediment  samples 


(Blind  Standard) 


M - Travel  Blank 
N - Decon  Rinsate 
K - Duplicate 
L - Field  Blank 
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These  designations  are  followed  by  three  digits,  which  indicate  the  station 
location,  and  a three-digit  sequence  number.  The  sequence  number  begins  at 
"001"  for  each  sample  type  and  station  and  is  increased  by  one  (1)  each  time 
a sample  is  collected,  regardless  of  date  and  time.  Therefore,  a typical 
sample  number  will  be: 

Site  Code  Sample  Media  Station  No.  Sequence  No. 

Ill  SW  001  005 

or  111-SW-001K-005,  indicating  that  this  is  a duplicate  surface  water  sample 
collected  from  Site  No.  1 and  is  the  fifth  surface  water  sample  collected  at 
this  station  on  the  Milltown  Reservoir. 

4.3.2  Sample  labeling 

Sample  labels,  whether  blank  or  preprinted,  contain  an  abbreviated  summary  of 
the  field  notebook  entry  for  the  sample.  Gummed  paper  labels  which  adhere 
strongly  to  glass  or  plastic  are  recommended,  although  sample  tags  are 
acceptable.  In  addition  to  label  information,  the  level  of  the  sample  (if 
aqueous)  will  be  indicated  on  the  sample  container  (a  grease  pencil  may  be 
used) . This  will  assure  that  any  loss  of  sample  during  shipment  will  be 
noted  by  the  laboratory. 

Labels  will  be  written  with  waterproof  indelible  ink.  The  following 
information  will  be  placed  on  sample  container  labels: 
o Project  name  and  job  number 
o Location  of  sampling  station 
o Sample  identification  number 
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Date  and  time  of  sampling 
o Sampling  method 

o Type  of  sample  preservatives  added 
o Analyses  to  be  performed 

o Special  handling  instructions:  holding  time,  refrigeration,  or 

indication  of  split  samples 

o Serial  number  from  any  documentation  forms  or  labels 
This  information  will  be  also  documented  in  the  field  notebook. 

4 . 4 CHAIN-OP-CUSTODY 

These  procedures  provide  documentation  of  the  handling  of  each  sample  from 
the  time  it  is  collected  until  it  is  destroyed. 

To  maintain  a record  of  sample  collection,  transfer  between  personnel, 
shipment,  and  receipt  by  the  laboratory,  a "Chain-of  Custody  Record"  will  be 
filled  out  for  each  sample  type  at  each  sampling  location.  Each  time  the 
samples  are  transferred  to  another  custodian  signatures  of  the  person 
relinquishing  the  sample  and  receiving  the  sample,  as  well  as  the  time  and 
date,  will  document  the  transfer.  A sample  Chain-of-Custody  Record  is 
included  in  Appendix  C. 

Actual  field  forms  will  include  copies  so  that  at  least  four  forms  are  filled 
out  simultaneously. 
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If  additional  duplicate  sheets  are  required,  the  person  relinquishing  the 
samples  is  responsible  for  filling  out  additional  copies  or  making 
reproductions.  These  forms  will  be  filled  out  with  ink. 

The  Oiain^f-Custody  Records  will  be  placed  in  a ziplock  bag  and  placed 
inside  of  all  shipping  and  transport  containers.  All  samples  will  be  shipped 
by  Federal  Express  or  hand  delivered  to  the  laboratories  specified  by  the 
State.  Samples  should  be  packed  so  that  no  breakage  will  occur.  The 
shipping  or  external  container  will  be  sealed  with  chain  of  custody  seals  and 
initialed  so  that  any  sign  of  tampering  is  easily  visible.  The  container 
will  also  be  sealed  with  a tamper-proof  latch. 
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5.0  QUALITY  CONTROL 


5.1  INTRODUCTION 

This  section  describes  field  quality  control  activities  for  the  Milltcwn 
Reservoir  site  Downstream  Screening  Study  and  FS  field  investigations  and 
complies  with  EPA  guidelines  for  accuracy,  precision,  representativeness, 
comparability,  and  completeness  for  all  such  activities. 

Procedures  for  equipment  calibration,  operation,  and  maintenance  which  are 
pertinent  to  these  investigations  are  shewn  in  Table  3-1.  For  additional 
details  on  Quality  Assurance  (QA)  activities  see  the  accompanying  Quality 
Assurance  Project  Plan  (QAPP) . 

5.2  FIELD  INVESTIGATIONS 

Field  investigations  conducted  in  support  of  this  program  will  include: 
o Surface  water  sampling 
o Ground  water  monitoring 
o Riverbed  sediment  sampling 

These  investigations  will  be  executed  in  strict  compliance  with  the  specific 
operational  procedures  as  shown  in  Table  3-1.  Specific  calibration, 
operational  and  documentation  procedures  associated  with  the  individual 
activities  will  assure  the  accuracy,  precision,  completeness,  comparability 
and  traceability  of  all  the  field  data  and  observations. 
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5.3  SAMPLE  COLLECTION 


Sample  collection  procedures  are  detailed  in  Section  3.0.  Sample  collection 
quality  control  activities  are  discussed  below. 

5.3.1  Replicate  Samples 

One  of  every  20  samples  will  be  taken  in  duplicate  and  analyzed  separately 
during  all  sampling  activities.  Explicates  will  be  collected  by  splitting  a 
single  sample  into  two  parts.  This  will  allow  a check  on  laboratory  methods 
of  analysis,  taking  into  account  natural  variability  in  the  sampled  medium. 

5.3.2  Travel /Trip  Blank 

A travel  blank  will  be  included  1/20  or  1/week.  A travel  blank  consists  of  a 
set  of  sample  containers  filled  in  the  laboratory  with  deionized  water  and 
returned  to  the  laboratory  without  having  been  opened  in  the  field.  This 
water  preferably  should  be  of  the  same  quality  as  the  method  blank  water  used 
by  the  laboratory  performing  the  specific  analysis.  These  travel  blanks  will 
be  handled,  transported,  and  analyzed  in  the  same  manner  as  the  samples 
acquired  that  day. 

5.3.3  Field  Blank 

A field/decon  blank  consists  of  rinsate  water  from  the  final  stage  of  the 
decontamination  process.  A field  blank  will  be  collected  on  each  day  of 
sampling  of  ground  water,  surface  water,  sediment  or  soil,  after  sampling  has 
concluded. 
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5.3.4  Blind  Standards 


Blind  standards  will  consist  of  aqueous  samples  prepared  with  commercial 
grade  metal  concentrates,  designed  specifically  to  test  analytical  laboratory 
quality  control.  Each  sample  consists  of  5.0  ml.  of  pre-mixed  metal 
concentrate  diluted  with  995  ml.  of  reagent  grade  water  in  a 1 liter  flask. 
True  and  advisory  values  for  quality  control  samples  are  based  on  analytical 
results  from  applicable  EPA  reference  methods.  Blind  standards  will  be 
submitted  to  the  laboratory  at  an  approximate  frequency  of  one  per  twenty 
aqueous  samples. 

5.4  LABORATORY  QUALITY  CONTROL 

5.4.1  Objective 

The  primary  objective  of  the  analytical  quality  control  activities  is  to 
ensure  the  integrity  of  analytical  results.  To  this  end,  all  samples 
collected  during  the  project  will  be  analyzed  according  to  the  approved 
methodology  and  other  QA /QC  requirements  detailed  in  this  plan. 

Specific  criteria  of  accuracy  and  precision  for  each  major  measurement 
parameter  are  detailed  within  the  individual  EPA  test  method  (see  Section 
6.0) . 
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5.4.2  Laboratory  0A70C 


Chemical  Analyses  will  be  performed  by  a CLP  laboratory.  The  analytical 
methods  will  be  those  used  by  the  EPA  Contract  laboratory  Program  (CLP) . 
Quality  control  protocols  will  be  those  specified  by  the  CLP  to  ensure  high 
quality,  legally  defensible  data  (see  Table  6-1) . 
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6.0  LABORATORY  ANALYSIS 


6.1  OVERVIEW 

laboratory  chemical  analysis  of  water  quality  samples  will  be  performed  by  a 
contracted  CLP  analytical  laboratory.  The  following  sections  describe  the 
general  methodology  and  quality  control  information  for  the  chemical 
analyses. 

6.2  CLP  LABORATORY 

Contract  laboratory  Program  (CLP)  laboratories  will  perform  the  analyses  of 
all  samples  from  the  Mil It own  Reservoir  site.  Table  6-1  lists  the 
parameters,  media,  and  method  for  references  for  each  analysis.  EPA  CLP 
methods  for  analysis  have  been  specified  because  of  the  rigorous  and 
standardized  limits  of  detection  and  quality  control  limits  which  are 
specified  for  these  methods.  CLP  methods  will  ensure  that  reproducible  and 
legally  defensible  data  are  obtained. 

6.3  LABORATORY  QUALITY  CONTROL 

The  primary  objective  of  the  analytical  quality  control  activities  is  to 
ensure  the  integrity  of  the  analytical  results.  All  samples  collected  during 
the  project  will  be  analyzed  according  to  the  standard  methodology  in  Table 
6-1  and  the  Qh/QC  requirements  detailed  in  the  QAPP.  Table  6-1  also  lists 
the  quality  control  objectives  for  each  parameter,  in  the  specific  matrix. 
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These  QC  objectives  have  been  based  to  the  extent  possible  on  standard  CLP 
practice.  Where  no  information  is  available,  QC  targets  are  suggested  to 
maximize  data  quality. 
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Table  6-1  SUMMARY  OF  PARAMETER  MEASUREMENT  OBJECTIVES  FOR  ANALYTICAL  LABORATORIES 
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SEDIMENT  SAMPLING  GENERAL  CONSIDERATIONS 


1 . 0 INTRODUCTION 

Sediment  samples  are  obtained  at  uncontrolled  hazardous  waste  sites 
and  controlled  substances  work  areas  in  order  to  provide  information 
on  transport  of  contaminants.  Sediments  consist  of  soil  materials 
which  have  been  transported  to  ponds  or  streams  due  to  surface  soil 
erosion  or  those  materials  that  occur  naturally  under  submerged 
conditions.  Sediments  are  generally  saturated  and  may  be  composed  of 
mineral  or  organic  materials  or  a combination  of  these. 

2.0  SAMPLING  EQUIPMENT  AND  TECHNIQUE 

Sediment  samples  may  be  obtained  using  on-shore  or  off-shore 
techniques.  Sediment  sampling  equipment  and  techniques  must  be 
designed  to  minimize  the  risk  of  dilution  or  loss  of  material  as  the 
sample  is  moved  through  the  water  column.  For  these  situations  where 
flotation  devices  or  boats  are  required  for  sampling,  extra 
precautionary  measures  must  be  employed.  At  a minimum,  life 
preservers  must  be  provided  and  two  individuals  shall  undertake  the 
sampling  and  an  additional  person  shall  remain  in  visual  contact 
on-shore  to  observe  the  operations. 

In  the  following  sections,  sediment  samplers  and  their  use  are 
described. 

2.1  Dip  Sampler 

A dip  sampler  consists  of  a pole  to  which  a jar  or  scoop  is 
attached.  The  pole  may  be  made  of  bamboo,  wood  or  aluminum  and 
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be  either  telescoping  or  of  fixed  length.  The  scoop  or  jar  at 
the  end  of  the  pole  is  usually  attached  using  a clamp. 

The  dip  sampler  is  operated  by  submerging  the  jar  or  scoop  and 
pulling  it  through  the  sediments  to  be  sampled.  The  samples 
retrieved  are  then  transferred  into  the  appropriate  sample 
container  by  decanting  the  liquid  and  retaining  the  sediments. 

2.2  Hand  Operated  Core  Samplers 

Hand  operated  sediment  core  samplers  are  used  to  obtain  sediment 
samples  in  shallow  water  (<3  ft).  These  samplers  operate  in  a 
manner  similar  to  that  described  for  soil  core  samplers.  However 
because  of  the  saturated  conditions  of  sediments,  provisions  must 
be  provided  so  that  the  sample  is  retained  within  the  core.  Core 
samplers  are  generally  constructed  of  an  outer  rigid  metal  tube 
into  which  a 2 inch  ID  plastic  core  sleeve  fits  with  minimal 
clearance.  The  cutting  edge  of  the  core  sampler  has  a recessed 
lip  on  which  the  plastic  sleeve  rests  and  which  accomodates  a 
plastic  nest.  This  nest  is  oriented  such  that  when  the  sampler 
is  pressed  into  the  sediment,  the  core  is  free  to  move  past  the 
nest.  Due  to  construction  of  the  nest,  the  core  will  not  fall 
through  the  nest  upon  removal  of  the  sampler  from  the  sediment. 

When  the  sampler  is  removed  from  the  sediment,  the  plastic  sleeve 
is  removed,  sealed,  and  labeled.  Core  sleeves  should  be  sealed 
by  packing  ends  with  clean  sand  and  placing  plastic  caps  secured 
with  friction  tape  over  ends.  Care  should  be  taken  in  handling 
samples  and  the  orientation  of  the  sample  core  shall  be  indicated 
on  the  sleeve. 
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Because  core  sleeves  and  nests  are  generally  made  of  plastic, 
special  provisions  should  be  made  if  samples  are  to  be  tested  for 
chlorinated  organics. 

The  land  operated  core  sampler  will  not  be  useful  for  obtaining 
samples  of  gravelly,  stoney  or  consolidated  sediments. 

2.3  Gravity  Core  Samplers 

Gravity  core  samplers  are  used  to  obtain  sediment  samples  in 
water  bodies  or  lagoons  with  depths  of  greater  than  3 to  5 feet. 
These  types  of  samplers  can  be  used  for  collecting  1 to  2 foot 
cores,  with  a 2 inch  ID,  of  surface  sediments  at  depths  of  up  to 
100  feet  beneath  the  water  surface. 

As  with  all  core  type  samplers,  they  are  not  suitable  for 
obtaining  samples  of  coarse  - gravelly,  stoney,  or  consolidated 
desposits.  They  are  however,  useful  for  fine  grained  inorganic 
and  organic  sediment  sampling. 

The  gravity  core  sampler  operates  in  a manner  similar  to  the  hand 
operated  core  in  that  a plastic  sleeve  of  2 inch  ID  fits  within  a 
metal  core  housing  fitted  with  a cutting  edge.  Plastic  nests  are 
used  to  retain  the  core  within  the  plastic  sleeve.  An  opening 
exists  above  the  core  sleeve  to  allow  free  flow  of  water  into  and 
through  the  core  as  it  moves  vertically  downward  to  the  sediment. 
The  sampler  has  a messenger-activated  valve  assembly  which  seals 
the  opening  above  the  plastic  sleeve  following  sediment 
penetration.  This  valve  is  activated  by  the  messenger  creating  a 
partial  vacuum  to  assist  in  sample  retention  during  retrieval. 

Samples  are  obtained  by  allowing  the  sampler  which  is  attached  to 
approximately  100  feet  of  aircraft  cable  to  drop  to  the  benthic 
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deposits.  The  weight  of  the  sampler  drives  the  core  into  the 
sediment  to  varying  depths  depending  on  the  characteristics  of 
the  sediments.  The  messenger  is  then  dropped  on  the  taut 
aircraft  cable  to  seal  the  opening  above  the  plastic  sleeve.  The 
sampler  is  then  carefully  retrieved. 

Upon  retrieval  of  the  sampler,  the  plastic  core  sleeve  is  removed 
and  void  spaces  at  either  end  packed  with  clear  sand.  The  sample 
is  then  sealed  with  plastic  caps  attached  using  friction  tape. 
Care  should  be  excerised  in  labeling  in  order  to  properly 
identify  sample  orientation. 

2 . 4 Dredges 

Dredges  are  generally  used  to  sample  sediments  which  cannot 
easily  be  obtained  using  coring  devices  or  when  large  quantities 
of  materials  are  required.  Various  dredge  designs  are  available 
for  sampling  in  deep  or  turbulent  waters  and  for  obtaining 
samples  from  gravelly,  stoney  or  dense  deposits. 

Dredges  generally  consist  of  a clam  shell  arrangement  of  two 
buckets.  The  buckets  may  either  close  upon  impact  or  be 
activated  by  use  of  a messenger.  Dredges  are  commonly  quite 
heavy  and  therefore  require  use  of  a winch  and  crane  assembly  for 
sample  retrieval. 

Upon  retrieval  of  the  dredge,  the  sample  can  either  be  sieved  or 
transfered  directly  to  a sample  container  for  labeling  and 
storage. 

Dredge  types  which  could  be  used  for  sampling  include  Ponar, 
Petersen  and  Ekman  dredges. 
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OPERATION  PROCEDURE  YSI  MODEL  33 
S-C-T  METER  (SALINITY,  CONDUCTIVITY,  TEMPERATURE) 


1 . 0 INTRODUCTION 

The  YSI  Model  33  is  a portable  battery  powered,  transitorized 
instrument  used  to  measure  salinity,  conductivity,  and  temperature  in 
surface,  ground  water,  and  waste  streams.  Conductivity  is  expressed 
as  micromhos/centimeter  (umhos/cm;  note:  the  "umhos/cm"  on  the  meter 

is  abreviated  "umho").  These  are  measurements  of  the  electrical 
conductance  the  sample  would  show  if  measured  between  opposite  faces 
of  a 1 cm  cube.  Salinity  is  the  number  of  grams  of  salt  per  kilogram 
of  sample  (0/00  = parts  per  thousand).  This  measurement  assumes  the 
sample  contains  a "standard"  sea  water  salt  mixture.  The  sample 
temperature  is  measured  in  degrees  Celsius. 

Salinity  measurements  are  manually  temperature  compensated  by  direct 
dial.  Conductivity  measurements  are  not  temperature  compensated; 
however,  a temperature  function  is  provided  on  the  instrument  to  aid 
with  calculation  of  corrections.  Also,  when  just  temperature  and 
conductivity  are  known,  it  is  possible  to  calculate  salinity,  and  when 
only  temperature  and  salinity  are  known,  it  is  possible  to  calculate 
conductivity. 

2.0  Specif ications 

2.1  Conductivity 

Ranges:  0-500,  0-5,000,  and  0-50,000  umhos/cm  with  YSI  3300 

Series  Probes. 

Accuracy:  + 2.5%  max.  error  at  500,  5,000,  and  50,000  plus 

probe.  + 3.0%  max.  error  at  250,  2,500  and  25,000  plus  probe. 
Readability:  2.5  umhos/cm  on  500  umho/cm  range 

25  umhos/cm  on  5,000  umho/cm  range 
250  umhos/cm  on  50,000  umho/cm  range 
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Temperature  Compensation:  None 

2.2  Salinity 

Range:  0-40  0/00  in  temperature  range  of  -2  to  +45 'C 

Accuracy:  Above  4'C,  + 0.9  0/00  at  40  0/00  and 

+ 0.70/00  at  20  0/00  plus  conductivity  probe. 

Below  4'C,  + 1.1  0/00  at  40  0/00  and  ‘ 

+0.9  0/00  at  20  0/00  plus  conductivity  probe 
Readability:  0.2  0/00  on  0-40  0/00  range 

Temperature  compensation:  Manual  by  direct  dial  from  -2  to 

+45'C. 

2.3  Temperature 

Range:  -2  to  50 'C 

Accuracy:  + 0.1'C  at  -2'C;  + 0.6'C  at  45'C  plus  probe 

Readability:  + 0.15'C  at  -2'C  to  + 0.37'C  at  45'C 

2.4  Power  Supply 

Two  D-size  alkaline  batteries,  Eveready  E95  or  equivalent, 
providing  approximately  200  hours  of  operation. 

2.5  Probe 

YSI  3300  Series  conductivity/temperature  probe 
Normal  Probe  Constant:  K = 5/cm 

Accuracy:  + 2%  of  reading  for  conductivity  and  salinity 

Error:  + 0.1'C  at  0'C  and  + 0.3'  at  40'C 

2.6  Instrument  Ambient  Range 

Satisfactory  operation  -5  to  +45'C.  A maximum  error  of  + 0.1%  of 
the  reading  per  'C  change  in  instrument  temperature  can  occur. 

The  error  is  negligible  if  the  instrument  is  readjusted  to 
redline  for  each  reading. 

3 . 0  OPERATION  PROCEDURE 

3.1  Set  Up 

3.1.1  Adjust  meter  zero  (if  necessary)  by  turning  the  bakelite 
screw  on  the  meter  face  so  that  the  meter  needle  coincides 
with  zero  on  the  conductivity  scale. 

3.1.2  Calibrate  the  meter  by  turning  the  MODE  control  to  REDLINE 
and  adjusting  the  REDLINE  control  so  the  meter  lines  up 
with  the  redline  on  the  meter  face.  If  this  cannot  be 
accomplished,  replace  the  batteries. 
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3.1.3  Plug  the  probe  into  the  probe  jack  on  the  side  of  the 
instrument. 

3.2  Temperature  Measurements 

3.2.1  Place  probe  in  solution  to  be  measured. 

3.2.2  Set  probe  mode  to  Temperature. 

3.2.3  Allow  five  minutes  for  probe  to  come  to  equilibrium  with 
temperature  of  water  before  taking  reading. 

3.2.4  Read  temperature  on  the  bottom  scale  of  the  meter  in 
degrees  Celsius  and  record  on  appropriate  form  or  log 
book. 

3.3  Salinity  Measurement 

3.3.1  Transfer  the  temperature  reading  from  step  2.2.4  to  the  'C 
scale  on  the  instrument. 

3.3.2  Switch  the  MODE  control  to  the  SALINITY  position  and  read 
salinity  on  the  red  0-40  0/00  meter  range.  Record  on 
appropriate  form  or  log  book. 

3.3.3  Depress  the  CELL  TEST  button.  The  meter  reading  should 
fall  less  than  2%;  if  greater,  the  probe  is  fouled  and  the 
measurement  is  in  error.  Clean  the  probe  and  re-measure. 

3.4  Conductivity  Measurement 

3.4.1  Switch  the  MODE  control  to  the  X100  scale.  If  the  reading 
is  below  50  on  the  0-500  range,  switch  to  the  X10  scale. 

If  the  reading  is  still  below  50,  switch  to  the  Xl  scale. 

3.4.2  Read  the  meter  scale  and  multiply  the  reading  by 
appropriate  scale  factor.  The  answer  is  expressed  in 
umhos/cm.  Measurements  are  not  temperature  compensated. 
Record  measurement  on  appropriate  form  or  log  book. 

3.4.3  When  measuring  on  the  X10  and  X100  scales,  depress  the 
CELL  TEST  button.  The  meter  reading  should  fall  less  than 
2°s;  if  greater  the  probe  is  fouled  and  the  measurement  is 
in  error.  Clean  probe  and  remeasure. 
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3.5  Error  Calculation 

3.5.1  Temperature 

Use  Figure  1 to  calculate  error  for  probe  and  instrument 
versus  'C  meter  reading. 

Example:  Meter  reading  15' C 

Error  from  Figure  1 0.4'C 

Accuracy:  15 'C  + 0.4'C  for  probe  and  instrument 

combined 

3.5.2  Conductivity 

Use  Figure  2 to  determine  the  worst  case  conductivity 
error  as  a function  of  the  conductivity  reading  for  the 
probe  and  instrument  combined. 

Example:  Meter  Reading:  360  umhos/cm  on  X10  scale 

% Reading  error  from  Figure  2 + 4.5% 

Accuracy:  3,600  + 162  umhos/cm  for  probe  and 

instrument. 

3.5.3  Salinity 

The  salinity  readings  are  a function  of  temperature  and 
conductivity,  therefore  the  accuracy  is  a function  of 
both.  Use  Figure  3 to  derive  the  total  error  of  the 
temperature  and  conductivity  probe. 

Example:  Meter  Reading:  10  0/00,  0 10 'C 

% of  Reading  Error 
From  Figure  3:  6.5% 

Accuracy:  10  0/00  +0.65  0/00  for  all  errors, 

combined  worst  case 

3 . 0 REFERENCE 

Yellow  Springs  Instrument  Co.,  Inc.  No  date.  Instructions  for  YSI 
Model  33  and  33M  S-C-T  meters. 
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OPERATION  PROCEDURE  FOR  HAAKEBUCHLER  pH  STICK 


1 . 0  INTRODUCTION 


The  HaakeBuchler  pH  Stick  is  a portable  pH  monitoring  instrument  for 
determining  pH  in  surface  and  ground  waters,  waste  streams  and  other 
water  quality  applications.  The  pH  Stick  consists  of  a plastic 
bodied,  gel  filled,  combination  electrode  and  a miniaturized  precision 
meter  with  liquid  crystal  display  (LCD).  The  electrode  incorporates  a 
temperature  sensor  which  provides  automatic  compensation  for  electrode 
temperature  effects  from  0 to  45 'C. 

2.0  SPECIFICATIONS 


Instrument  - None  specified  by  the  manufacturer. 

Batteries  - Uses  seven  V312HM  mercury  type  (or  equivalent)  cells;  7.75 
mm  diameter;  3.50mm  thickness;  minimal  voltage  per  cell  of 
1.35  volts. 

3 . 0  OPERATION 

3.1  Field  Calibration 

The  instrument  requires  field  calibration  prior  to  each  use. 
Distilled  water,  buffer  solution  (pH  7)  and  pH  4 solution  are 
required  for  the  field  calibration.  All  solutions  must  be  at  the 
same  temperature.  This  reduces  time  to  stabilize  and  improves 
accuracy . 

To  calibrate  the  instrument: 
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1.  Remove  the  protective  sheath  and  rinse  the  electrode  in 
distilled  water. 

2.  Place  the  electrode  in  the  pH  7 buffer  solution,  depress  the 
white  operation  button  below  the  LCD  display,  and  allow  the 
reading  to  stabilize. 

3.  Adjust  the  pH  7 control  using  the  tool  on  the  end  of  the 
protective  sheath.  The  pH  7 control  is  the  upper  most  white 
control  on  the  right  side  of  the  instrument.  Adjust  the  pH 
control  until  the  meter  reads  pH  7. 

4.  Rinse  the  electrode  in  distilled  water. 

5.  Place  the  electrode  in  pH  4 solution,  depress  the  white 
operation  button,  and  allow  the  reading  to  stabilize. 

6.  Adjust  the  slope  control  (white  control  below  pH  7 control  on 
right  side  of  instrument)  until  the  meter  reads  the  correct 
value  of  the  pH  4 solution. 

7.  Rinse  probe  in  distilled  water. 

8.  Repeat  steps  2 through  7. 

9.  Record  calibration  in  field  log  or  on  appropriate  form. 


3.2  pH  Measurements 


To  take  pH  measurements: 


1.  Remove  protective  sheath  (if  on)  and  rinse  electrode  in 
distilled  water. 

2.  Place  electrode  in  water  sample,  depress  white  control 
button,  wait  for  reading  to  stabilize,  and  record  reading  in 
field  log  book  or  on  appropriate  form. 

3.  Rinse  electrode  in  distilled  water  between  each  measurement 
and  after  the  last  sample  is  measured. 
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3.3  Instrument  Storage 

Always  rinse  the  electrode  in  distilled  water  prior  to  replacing 
the  protective  sheath.  Do  not  let  the  electrode  dry  out.  The 
absorbent  pad  at  the  bottom  of  the  sheath  must  be  kept  saturated 
with  pH  7 buffer  solution.  Following  each  use,  place  buffer 
solution  in  the  sheath  prior  to  inserting  the  electrode.  As  a 
temporary  measure,  the  instrument  may  be  stored  in  distilled 
water.  The  distilled  water  should  be  replaced  with  pH  7 buffer 
at  the  earliest  possible  opportunity. 

When  not  in  use,  place  pH  sticker  in  the  wallet  provided  and 
store  in  dry  place. 
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PROCEDURE  FOR  FILTRATION  OF  SAMPLES 


1 . 0 INTRODUCTION 


The  sampler  should  carefully  review  any  proposed  procedures  for 
filtering  samples  on  site.  Filtration  of  samples  in  which  volatile 
organic  constituents  are  of  interest  is  not  recommended,  since 
filtration  may  strip  these  constituents  from  the  sample.  However, 
filtration  of  samples  in  which  metals  are  the  constituents  of  concern 
may  be  applicable  depending  on  the  proposed  analytical  method.  If 
total  recoverable  methods  are  to  be  used,  the  sample  should  not  be 
filtered.  However,  if  measurement  of  dissolved  metals  is  desired,  the 
sample  should  be  filtered  on  site. 

The  use  of  filtering  in  the  dissolved  method  is  designed  to  remove 
particulate  matter  drawn  during  sampling  into  the  well,  through  the 
screen,  from  the  surrounding  geologic  materials.  These  particulates 
may  have  adsorbed  constituents  that,  once  a preservative  (particularly 
acid)  is  added,  may  become  dissolved  in  the  sample.  Thus,  if  samples 
truly  representative  of  in-situ  ground-water  quality  are  desired, 
filtering  should  be  required.  However,  if  the  goal  is  simply  to 
detect  in  the  subsurface  the  presence  of  a constituent,  filtering  may 
not  be  recommended.  Analyzing  unfiltered  samples  may,  accordingly,  be 
particularly  suitable  for  detection  monitoring.  However, 
establishment  of  a suitable  background  may  become  a problem  because 
water-quality  measurements  may  be  strongly  influenced  by  the  design 
and  construction  of  individual  wells  and  the  grain  size  distribution 
of  the  formation  in  which  the  intake  of  each  well  is  located.  The 
sampler  will  need  to  determine  which  method  is  most  appropriate  for 
each  particular  program.  In  some  cases  both  filtered  and  unfiltered 
samples  may  be  collected  and  compared. 
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If  mineral  precipitation  is  observed  during  filtration  or  if  the 
chemical  species  of  interest  are  suspected  to  be  significantly  present 
in  colloidal  form,  an  unfiltered  acidified  sample  should  also  be 
collected  and  subsequently  analyzed  for  the  same  parameters  as  the 
filtered  sample.  The  containers  for  the  filtered  and  unfiltered 
samples  must  be  so  labeled  and  appropriately  identified  in  the  field 
notes. 

2 . 0 PROCEDURE 

If  filtration  is  required,  the  use  of  a 0.45  micron  filter  is 
generally  considered  appropriate.  Occasionally  well  or  surface  waters 
may  contain  high  concentrations  of  Total  Suspended  Solids  (TSS)  such 
that  the  0.45  micron  filters  will  clog  during  filtering.  To  avoid 
clogging,  prefilters,  available  commercially,  should  be  used  in 
addition  to  the  0.45  micron  filters.  The  filter  should  also  be  made 
of  materials  compatible  with  the  chemical  characteristics  of  the 
ground  water  samples. 

Filtration  of  ground  water  samples  will  be  performed  when  appropriate, 
as  summarized  in  the  table  below. 

Analysis  Sample  Collection 

Filtered  Non-Filtered 


Volatile  Organics 

No 

Yes 

Total  Metals  or  Ions 

No 

Yes 

Dissolved  Metals  or  Ions 

Yes 

Sometimes 

m 

( acidify 

after  filtration) 

3 . 0 REFERENCE 

U.S.  EPA,  1983.  Test  Methods  for  Evaluating  Solid  Waste.  SW-846. 
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U.S.  EPA,  1983.  Methods  for  the  Chemical  Analysis  of  Water  and 
Wastes.  March  1983.  EPA-6 00/4-7 9-02 0 . 

Geotrans,  Inc.,  1983.  RCRA  Permit  Writer's  Manual:  Ground  Water 

Protection  (40  CFR  Part  264,  Subpart  F),  EPA  Contract  no. 
68-01-6464. 

Scalf,  M.R.,  McNabb,  J.F.,  Dunlap,  W.J.,  Cosby,  R.L.,  Fryberger,  J., 
1981.  Manual  of  Ground-Water  Sampling  Procedures.  NWWA/EPA 
Series. 
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PROCEDURES  FOR  WATER  LEVEL  MEASUREMENT 


1 . 0 INTRODUCTION 

Water-level  measurements  are  fundamental  to  ground-water  and  solute 
transport  studies.  Some  of  the  major  uses  of  water-level  data  are  to 
indicate  the  directions  of  ground-water  flow  and  areas  of  recharge  and 
discharge,  to  evaluate  the  effects  of  manmade  and  natural  stresses  on 
the  ground-water  system,  to  define  the  hydraulic  characteristics  of 
aquifers,  and  to  evaluate  stream  aquifer  relations.  Uses  for  water 
level  data  are  listed  below: 

1.  Monitor  the  effect  of  mining  or  subsurface  disposal  operations. 

2.  Indicate  the  change  in  water  level  due  to  distribution  or  rate  of 
regional  groundwater  withdrawal. 

3.  Show  the  relationship  of  groundwater  to  surface  water. 

4.  Provide  long-term  records  that  can  be  used  to  evaluate  the  effect 
of  management  and  conservation  programs. 

5.  Estimate  the  amount,  source,  and  area  of  recharge  and  estimate 
discharge. 

6.  Estimate  the  hydraulic  characteristics  of  an  aquifer. 

7.  Estimate  evapotranspi ration. 

8.  Estimate  rate  and  direction  of  groundwater  movement. 

9.  Delineate  reaches  of  losing  or  gaining  streams  or  canals. 

10.  Indicate  the  status  or  change  in  groundwater  storage. 


Water  level  should  be  measured  at  each  site  prior  to  well  evacuation, 
sampling  or  other  disturbance  of  the  water  table.  Water  level 
measuring  techniques  and  their  applications  are  summarized  on  Table  1. 
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2.0  MEASURING  POINTS  AND  REFERENCE  POINTS 

For  comparability,  water-level  measurements  must  be  referenced  to  the 
same  datum  (elevation).  The  measuring  point  is  measured  in  reference 
to  land  surface  datum  and  is  the  most  convenient  place  to  measure  the 
water  level  in  a well.  Measurement  points  change  from  time  to  time, 
especially  on  private  wells.  The  measuring-point  correction  of  a 
water-level  measurement  converts  the  measurement  to  a distance  above 
or  below  land  surface  at  the  well. 

The  measuring  point  must  be  as  permanent  as  possible,  clearly  defined, 
marked,  and  easily  located.  If  at  all  possible,  position  the  point  so 
that  a leveling  rod  can  be  set  on  it  directly  over  the  well  and  the 
measuring  tape  can  hang  freely  when  it  is  in  contact  with  the 
measuring  point.  Frequently,  the  top  of  the  casing  is  designated  as 
the  measuring  point;  because  the  top  of  the  casing  is  seldom  smooth 
and  horizontal,  a particular  point  should  be  designated  and  marked 
clearly  with  paint  and,  if  permitted,  the  letters  MP  with  an  arrow. 

The  reference  point  for  water-level  measurements  is  an  arbitrary  datum 
established  by  permanent  marks  set  on  or  near  the  well.  It  is  used  to 
check  the  measuring  point,  and  its  greatest  value  is  in 
re-establishing  a measuring  point  if  one  is  destroyed  or  changed. 

3 . 0 PROCEDURES 

3.1  Graduated  Steel  Tape 

The  graduated  steel  tape  method  is  considered  to  be  the  most 
accurate  method  for  measuring  the  water  level  in  nonflowing 
wells.  Steel  surveying  tapes  in  lengths  of  100,  200,  300,  500, 
and  1,000  feet  are  commonly  used.  A black  tape  is  better  than  a 
chromium-plated  tape.  The  tapes  are  mounted  on  hand-cranked 
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reels  up  to  500-ft  lengths;  for  greater  depths  a motor-driven 
tape  drive  is  usually  required.  A slender  weight  is  attached  to 
the  ring  at  the  end  of  the  tape  to  insure  plumbness  and  to  permit 
some  feel  for  obstructions. 

The  lower  few  feet  of  tape  is  chalked  by  pulling  the  tape  across 
a piece  of  blue  carpenter's  chalk.  The  wet  chalk  mark  identifies 
the  portion  of  the  tape  that  was  submerged.  Lower  the  graduated 
steel-tape  from  the  measuring  point  at  the  top  of  the  well  until 
a short  length  of  the  tape  is  submerged.  The  weight  and  tape 
should  be  lowered  into  the  water  slowly  to  prevent  splashing. 
Submergence  of  the  weight  and  tape  may  temporarily  cause  a 
water-level  rise  in  wells  or  piezometers  having  very  small 
diameters.  This  effect  can  be  significant  if  the  well  is  in 
materials  of  very  low  hydraulic  conductivity.  Under  dry  surface 
conditions,  it  may  be  desirable  to  pull  the  tape  from  the  well  by 
hand,  being  careful  not  to  allow  it  to  become  kinked,  and  reading 
the  water  mark  before  rewinding  the  tape  onto  the  reel.  In  this 
way,  the  water  mark  on  the  chalked  part  of  the  tape  is  rapidly 
brought  to  the  surface  before  the  wetted  part  of  the  tape  dries. 
In  cold  regions,  rapid  withdrawal  of  the  tape  from  the  well  is 
necessary  before  the  wet  part  freezes  and  becomes  difficult  to 
read.  Read  the  tape  at  the  measuring  point,  and  then  read  the 
water  mark  on  the  tape.  The  difference  between  these  two 
readings  is  the  depth  to  water  below  the  measuring  point. 

Errors  resulting  from  the  effects  of  thermal  expansion  of  tapes 
and  of  stretch  due  to  the  suspended  weight  of  the  tape  and  plumb 
weight  can  become  significant  at  high  temperatures  and  for 
measured  depths  in  excess  of  1,000  feet. 

As  a standard  of  good  practice,  the  observer  should  make  two 
measurements.  If  two  measurements  of  static  water  level  made 
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within  a few  minutes  do  not  agree  within  about  0.01  or  0.02  foot 
(generally  regarded  as  the  practical  limit  of  precision)  in 
observation  wells  having  a depth  to  water  of  less  than  a couple 
hundred  feet,  continue  to  measure  until  the  reason  for  the  lack 
of  agreement  is  determined  or  until  the  results  are  shown  to  be 
reliable.  Where  water  is  dripping  into  the  hole  or  covering  its 
wall,  it  may  be  impossible  to  get  a good  water  mark  on  the 
chalked  tape. 

3.2  Electrical  Methods 

Many  types  of  electrical  instruments  have  been  devised  for 
measuring  water  levels;  most  operate  on  the  principle  that  a 
circuit  is  completed  when  two  electrodes  are  immersed  in  water. 
Some  instruments  consist  of  a single  conductor  that  is  lowered 
into  the  well  where  the  metal  well  casing  is  used  as  the  second 
conductor.  More  commonly,  a two-conductor  cable  and  special 
probe  are  used.  Various  forms  of  electrolytic  cells  using  two 
electrodes  of  dissimilar  metals  have  been  used,  but  current  is 
more  commonly  supplied  by  batteries. 

Ordinarily,  two-conductor  electric  tapes  are  500-ft  long  and  are 
mounted  on  a hand-cranked  reel  that  contains  space  for  the 
batteries  and  some  device  for  signaling  when  the  circuit  is 
closed.  Electrodes  are  generally  contained  in  a weighted  probe 
that  keeps  the  tape  taut  while  providing  some  shielding  of  the 
electrodes  against  false  indications  as  the  probe  is  being 
lowered  into  the  hole.  The  electric  tapes  generally  are  marked 
at  5-ft  intervals  with  clamped-on  metal  bands. 
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Before  lowering  the  probe  in  the  well,  the  circuitry  can  be 
checked  by  dipping  the  probe  in  water  and  observing  the 
indicator.  The  probe  should  be  lowered  slowly  into  the  well 
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until  contact  with  the  water  surface  is  indicated.  The  electric 
tape  is  marked  at  the  measuring  point  and  partly  withdrawn;  the 
distance  from  the  mark  to  the  nearest  tape  band  is  measured  and 
added  to  (or  subtracted  from)  the  band  reading  to  obtain  the 
depth  to  water.  It  is  good  practice  to  take  a second  or  third 
check  reading  before  withdrawing  the  electric  tape  from  the  well. 
The  tape  should  not  rub  across  the  top  of  the  casing  because  the 
metal  bands  can  become  displaced. 

Electric  tapes  are  more  cumbersome  and  inconvenient  to  use  than 
the  wetted-tape  method,  and  they  normally  give  less  accurate 
results.  In  some  situations,  however,  they  are  superior.  Where 
water  is  dripping  into  the  hole  or  covering  its  walls,  it  may  be 
impossible  to  get  a good  water  mark  on  the  chalked  tape.  In 
wells  that  are  being  pumped,  particularly  with  large-discharge 
pumps,  the  splashing  of  the  water  surface  makes  consistent 
results  by  the  wetted-tape  method  impossible.  Where  a series  of 
measurements  are  needed  in  quick  succession,  such  as  in  pumping 
tests,  electric  tapes  have  the  advantage  of  not  having  to  be 
removed  from  the  well  for  each  reading.  Electric  tapes  are  also 
safer  to  use  in  pumping  wells  because  the  water  is  sensed  as  soon 
as  the  probe  reaches  the  water  surface  and  there  is  less  danger 
of  lowering  the  tape  into  the  pump  impellers. 

Independent  electric  tape  measurements  of  static  water  levels 
using  the  sampe  tape  should  agree  within  +0.04  foot  for  depths  of 
less  than  about  200  feet.  At  greater  depths,  independent 
measurements  may  not  be  this  close.  For  a depth  of  about  500 
feet,  the  maximum  difference  of  independent  measurements  using 
the  same  tape  should  be  within  +0.1  foot. 

In  wells  having  a layer  of  oil  floating  on  the  water,  the 
electric  tape  will  not  respond  to  the  oil  surface  and,  thus,  the 
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fluid  level  determined  will  be  different  than  would  be  determined 
by  a steel  tape.  The  difference  depends  on  how  much  oil  is 
floating  on  the  water.  A miniature  float-driven  switch  can  be 
put  on  a two-conductor  electric  tape  that  permits  detection  of 
the  surface  of  the  uppermost  fluid.  The  electric  tape  should  be 
decontaminated  after  measurements  in  each  well. 

It  is  especially  important  to  check  the  electric  line  length  by 
measuring  with  a steel  tape  after  the  line  has  been  used  for  a 
long  time  or  after  it  has  been  pulled  hard  in  attempting  to  free 
the  line.  Some  electric  lines,  especially  the  single  line  wire, 
are  subject  to  considerable  permanent  stretch.  In  addition, 
because  the  probe  is  larger  in  diameter  than  the  wire,  the  probe 
can  become  lodged  in  a well.  Some  operators  attach  the  probe  by 
twisting  the  wires  together  by  hand  and  using  only  enough 
electrical  tape  to  support  the  weight  of  the  probe.  In  this 
manner,  the  point  of  probe  attachment  is  the  weakest  point  of  the 
entire  line.  Should  the  probe  become  "hung  in  the  hole",  the 
line  may  be  pulled  and  breakage  will  occur  at  the  probe 
attachment  point,  allowing  the  line  to  be  withdrawn. 

3.3  Air  Line 

The  air  line  method  is  especially  useful  in  pumped  wells  where 
water  turbulence  may  preclude  using  more  precise  methods.  A 
small  diameter  air-type  tube  of  known  length  is  installed  from 
the  surface  to  a depth  below  the  lowest  water  level  expected. 
Compressed  air  (compressor,  bottled  air,  or  tire  pump)  is  used  to 
purge  the  water  from  the  tube.  The  pressure,  in  pounds  per 
square  inch  (psi),  needed  to  purge  the  water  from  the  air  line 
multiplied  by  2.31  (feet  of  water  for  one  psi)  equals  the  length 
in  feet  of  submerged  air  line.  The  depth  to  water  below  the 
center  of  the  pressure  gage  can  be  easily  calculated  by 
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subtracting  the  length  of  air  line  below  the  water  surface  from 
the  total  length  of  air  line  (assuming  the  air  line  is 
essentially  straight). 

Accuracy  depends  on  the  precision  to  which  the  pressure  can  be 
read.  The  accuracy  of  an  air  line  or  pressure  gage  measurement 
depends  primarily  on  the  accuracy  and  condition  of  the  gage  but 
is  normally  within  one  foot  of  the  true  level  as  determined  by 
means  of  a steel-tape  measurement.  The  air  lines  themselves, 
however,  have  been  known  to  become  clogged  with  mineral  deposits 
or  bacterial  growth  or  to  develop  leaks  and  consequently  yield 
false  information.  A series  of  air-line  measurements  should  be 
checked  periodically  by  the  use  of  a steel  tape  or  an  electric 
water-level  indicator. 

The  air  line  and  any  connections  to  it  must  be  airtight 
throughout  its  entire  length.  If  the  line  is  broken  or  leaky, 
large  errors  may  occur.  A long-term  increase  in  air  line 
pressure  may  indicate  a gradual  clogging  of  the  air  line.  A 
relatively  sudden  decrease  in  air  line  pressure  may  indicate  a 
leak  or  break  in  the  air  line.  Air  line  pressures  that  never  go 
above  a constant  low  value  may  indicate  that  the  water  level  has 
dropped  below  the  outlet  orifice  of  the  air  line.  To  minimize 
the  effect  of  turbulence,  the  lower  end  of  the  air  line  should  be 
at  least  five  feet  above  or  below  the  pump  intake.  Corrections 
should  be  made  for  fluid  temperatures  much  different  from  20 'C 
and  for  vertical  differences  in  air  density  in  the  well  column 
for  cases  where  the  depth  to  water  is  very  great. 

3.4  Recording  Devices 

Devices  for  recording  changes  in  water  levels  may  be  mechanical, 
electronic,  or  electromechanical.  A further  distinction  is  the 
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manner  in  which  the  device  detects  changes.  A float  or  an 
electromechanically  actuated  water-seeking  probe  may  be  used  to 
detect  vertical  changes  of  the  water  surface  in  the  hole,  or  a 
mechanical  or  electrical  pressure  gage  submerged  several  feet 
below  the  water  surface  may  be  used  to  detect  changes  in  fluid 
pressure  resulting  from  water-level  changes.  The  principal 
advantage  of  pressure-sensing  devices  is  that  they  may  be  used  in 
packed  or  otherwise  sealed-off  zones  in  a well.  In  addition, 
their  response  to  rapid  changes  of  fluid  pressure  is  generally 
better  than  that  of  mechanical  devices.  An  increasing  number  of 
digital  punched-tape  recorders  that  record  levels  at  prescribed 
times  are  being  used  on  observation  wells.  However,  the  simplest 
recording  device  commonly  in  use  consists  of  a recording  chart 
drum  rotated  mechanically  by  a free  float  that  follows  the  water 
level,  while  a clock  drive  moves  a recording  pen  horizontally 
across  the  chart. 

Where  depth  to  water  is  more  than  a few  feet  below  the  top  of  the 
casing,  special  care  must  be  taken  to  minimize  friction  between 
the  float  cable  and  the  walls  of  the  well.  The  float  selected 
should  be  the  largest  diameter  that  can  be  accomodated  by  the 
casing.  The  error  resulting  from  float-line  drag  along  the  well 
casing  is  larger  than  the  error  caused  by  float  drag.  If  the 
clearance  between  the  float  and  the  casing  is  small,  the  float 
cable  should  be  arranged  so  that  the  counterweight  does  not  have 
to  pass  the  float,  but  is  always  above  or  below  the  water  level. 
When  the  counterweight  is  immersed,  a little  extra  weight  should 
be  used  to  counteract  the  water's  bouyancy. 

Water-level  recorders  should  be  protected  from  the  weather  and 
vandalism  by  a suitable  shelter  that  is  solidly  anchored.  The 
part  of  a recorder  most  susceptible  to  malfunction  is  the  clock. 
To  insure  continuous  records,  field  personnel  who  visit  recorders 
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should  carry  spare  clocks.  Malfunctioning  clocks  should  be  sent 
to  a reliable  clock-repair  service  for  maintenance,  and  all 
clocks  should  be  cleaned  and  adjusted  periodically. 

During  each  visit  to  a recorder  installation,  the  water  level 
should  be  measured  (preferably  by  the  wetted-tape  method)  and  the 
measurement  compared  with  the  recorded  value  and  the  appropriate 
adjustments  made. 

In  flowing  wells  where  the  static  water  level  is  above  the  top  of 
the  casing,  float-activated  recorders  cannot  be  used.  If  the 
well  can  be  shut  in,  however,  a pressure  recorder  can  be  used. 

3.5  Special  Procedures  for  Immiscible  Fluids 

At  those  facilities  where  monitoring  to  determine  the  presence  or 
extent  of  immiscible  contaminants  is  required,  the  sampler  will 
need  to  use  special  procedures  for  the  measurement  of  fluid 
levels.  The  procedures  required  will  depend  on  whether  light 
immiscibles  that  form  lenses  floating  on  top  of  the  water  table 
or  dense  immiscibles  that  sink  through  the  aquifer  and  form 
lenses  over  lower  permeability  layers  are  present. 

In  the  case  of  light  immiscibles,  measurements  of  immiscible 
fluid  and  water  level  usually  cannot  normally  be  accomplished  by 
using  normal  techniques.  For  example,  a chalked  steel  tape 
measurement  will  only  indicate  the  depth  to  the  immiscible  fluid 
(not  the  depth  to  water)  and  a conventional  electric  tape  will 
not  generally  respond  to  nonconducting  immiscible  fluids. 

Similar  problems  are  found  with  other  techniques. 
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To  circumvent  these  problems,  the  use  of  special  techniques  and 
equipment  can  be  specified.  These  techniques  have  been  specially 
developed  to  measure  fluid  levels  in  wells  containing  immiscible 
fluids,  particuarly  petroleum  products.  One  method  is  similar  to 
the  chalked  steel  tape  method.  The  difference  is  the  use  of  a 
special  paste  or  gel  rather  than  ordinary  carpenters  chalk.  Such 
indicator  pastes,  when  applied  to  the  end  of  the  steel  tape  and 
submerged  in  the  well,  will  show  the  top  of  the  oil  as  a wet  line 
and  the  top  of  the  water  as  a distinct  color  change.  Another 
method,  similar  to  the  electric  tape  method,  uses  a dual  purpose 
probe  and  indicator  system.  The  probe  can  detect  the  presence  of 
any  fluid  (through  the  wetting  effect)  and  can  also  detect  fluids 
that  conduct  electricity.  Thus,  if  a well  is  contaminated  with 
low  density,  nonconducting  immiscible  fluids  such  as  gasoline, 
the  probe  will  first  detect  the  surface  of  the  gasoline,  but  it 
will  not  register  electrical  conduction.  However,  when  the  probe 
is  lowered  deeper  to  contact  water,  electrical  conduction  will  be 
detected. 

Both  of  these  methods  have  disadvantages.  The  paste  is  not  very 
effective  with  heavier  and  less  refined  petroleum  products. 

Also,  it  can  be  a cumbersome  technique  when  many  wells  must  be 
measured  owing  to  tape  decontamination  between  wells.  Also,  this 
method  cannot  be  used  when  sampling  for  constituents  normally 
found  in  the  paste. 

It  is  important  to  note  that  water  levels  obtained  in  this 
situation  are  not  suitable  without  further  interpretation  for 
determining  hydraulic  gradients.  To  use  those  data  for 
determining  hydraulic  gradients,  the  differences  in  density 
between  the  light  immiscible  and  water  have  to  be  accounted  for. 
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Measuring  fluid  levels  in  wells  screened  in  lenses  of  dense 
irnmiscibles  resting  on  a low  permeability  formation  is  somewhat 
easier,  provided  the  immiscible  fluid  is  nonconducting.  The  top 
of  the  dense  layer  can  be  identified  by  simply  using  an  electric 
sounder.  As  an  electric  sounder  passes  from  groundwater  into  the 
immiscible  phase,  the  detection  unit  will  deactivate  because  the 
fluid  will  no  longer  conduct  electricity.  Special  pastes  or  gels 
may  also  be  available  for  this  purpose.  An  additional  method  for 
determining  the  interface  of  a dense r-than-wa ter  fluid  may  be 
appropriate.  An  hydrometer  having  a density  greater  than  water 
but  less  than  the  immiscible  fluid  may  be  used.  Although  it  is  a 
delicate  procedure,  the  hydrometer  should  sink  through  the  water 
but  float  on  the  immiscible  fluid.  Water  levels  in  such  wells 
can  be  measured  by  using  normal  procedures. 

4 . 0 REFERENCES 


USGS.  1984.  National  Handbook  of  Recommended  Methods  for  Water-Data 
Acquisition. 

USGS.  1983.  RCRA  Permit  Writer's  Manual:  Ground  Water  Protection 

(40  CFR  Part  264  Subpart  F).  Geotrans  Inc.,  prepared  EPA. 
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SURFACE  WATER  SAMPLING  GUIDELINES 


1.0  OBJECTIVE 


The  objective  of  obtaining  surface  water  samples  is  to  determine  the 
surface  water  quality  entering,  leaving  or  affected  by  the  site. 
Surface  water  samples  are  considered  environmental  samples  (containing 
low  concentrations  of  contaminants)  but  accurately  quantifying  the 
contaminants  present  is  of  utmost  importance.  In  order  to  obtain  a 
representative  sample,  the  hydraulics  of  the  water  course  must  be 
determined  before  sampling,  so  that  the  most  representative  sample  can 
be  obtained. 

Either  grab  or  composite  samples  may  be  collected.  Grab  samples  are 
collected  at  one  particular  point,  and  time.  Flow-  or  time-weighted 
composite  samples  are  composed  of  more  than  one  aliquot  collected  at 
various  sampling  sites  and/or  at  different  times.  Because  of  the 
unknown  safety  risks,  as  well  as  the  changes  in  chemical  nature  of  the 
sample  that  may  occur  through  compositing,  samples  containing 
hazardous  materials  at  significant  concentrations  shall  not  be 
composited.  Environmental  samples  containing  low  levels  of  toxics  may 
be  composited. 

If  it  is  necessary  to  wade  into  the  water  course  to  obtain  a sample, 
the  team  member  shall  be  careful  not  to  disturb  bottom  sediments  and 
shall  enter  the  water  course  downstream  of  the  sampling  location. 

While  in  reality,  it  is  difficult  to  prevent  disturbance  of  the 
sediments,  it  is  the  responsibility  of  the  team  member  to  minimize  the 
introduction  of  sediments  into  the  sample.  If  necessary,  the  sampling 
technician  shall  wait  for  the  sediments  to  settle  before  taking  the 
sample. 
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If  the  water  course  is  moving,  a depth  integrated  grab  sample  shall  be 
obtained.  A depth  integrated  sample  is  collected  by  lowering  an  open 
container  against  the  flow,  to  a depth  just  above  bottom.  The 
container  is  then  turned  into  the  flow  and  raised  at  a rate  that 
allows  it  to  just  fill  when  it  reaches  the  surface.  The  sample  shall 
be  collected  in  the  middle  of  the  stream. 


2.0  EQUIPMENT 

The  best  choice  of  sampling  equipment  depends  on  the  particular 
conditions  at  the  site  and  the  water  body  being  sampled.  The  types  of 
samplers  available  are: 


o Open  tube 

o Pond  Sampler 

o Manual  Hand  Pump 

o Weighted  Bottle  Sampler 

o Kemmerer  Sampler 

o Extended  Bottle  Sampler. 


Of  these,  the  pond  sampler  and  the  weighted  bottle  sampler  will  be 
used  most  often.  The  criteria  for  selecting  a sample  collector  are: 

o Disposable  and/or  easily  decontaminated  - A collection  device 
may  not  be  used  again  without  sufficient  cleaning. 

o Inexpensive  - This  is  a necessity  if  the  item  is  to  be 
disposed  of. 

o Ease  of  operation  - Cumbersome  safety  clothing  and  the  use  of 
protective  respiratory  equipment  dictate  the  use  of  simple 
tools. 

o Nonreactive  - The  device  must  not  react  with  the  sample  in 
such  a manner  as  to  contaminate  it. 

o Safe  - The  unit  must  not  present  a safety  threat  to  the  user. 
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3 . 0  SAMPLING  METHODS 

3.1  Pond  Sampler 

The  pond  or  dip  sampler  (Figure  1)  consists  of  a container 
attached  to  the  end  of  a long  pole  by  an  adjustable  clamp.  The 
pole  can  be  of  any  non-reactive  material  such  as  wood,  plastic  or 
metal,  as  it  will  not  be  in  contact  with  the  sample  itself.  The 
sample  shall  be  collected  in  a jar  or  beaker  made  of  stainless 
steel,  glass  or  non-reactive  plastic.  Preferably,  a disposable 
beaker  which  can  be  replaced,  shall  be  used  at  each  station. 
Liquid  wastes  from  water  courses,  ponds,  pits,  lagoons  or  open 
vessels  are  "ladled"  into  a sample  container. 

3.2  Manual  Hand  Pumps 

Manual  pumps  are  available  in  various  sizes  and  configurations. 
Manual  hand  pumps  are  commonly  operated  by  peristaltic,  bellows 
or  diaphragm,  and  siphon  action.  Manual  hand  pumps  which  operate 
by  a bellows  or  diaphragm,  and  siphon  action  should  not  be  used 
to  collect  samples  which  will  be  analyzed  for  volatile  organics. 

The  pump  is  operated  according  to  manufacturer's  instructions. 

The  sample  inlet  hose  is  inserted  into  the  liquid  to  be  sampled, 
and  a crank  or  bellows  is  activated. 

To  avoid  contamination  of  the  pump,  a liquid  trap  consisting  of  a 
vacuum  flask  is  inserted  at  the  sample  inlet  hose  to  collect  the 
sample  (Figure  2).  Teflon  tubing  shall  be  used  for  the  inlet 
hose  in  order  to  avoid  sample  contamination.  The  hose  and  trap 
must  be  flushed  between  stations  with  a minimum  of  three  volumes 
of  liquid,  and  cleaned  or  replaced  at  the  end  of  each  day. 
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Figure  1 Pond  sampler 
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Figure  2 
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3.3  Weighted  Bottle  Sampler 

The  sampler  (Figure  3)  consists  of  a glass  bottle,  a weight 
sinker,  a bottle  stopper,  and  a line  that  is  used  to  open  the 
bottle  and  to  lower  and  raise  the  sampler  during  sampling.  There 
are  variations  of  this  sampler,  as  illustrated  in  the  ASTM 
methods  D 270  and  E 300.  This  sampler  can  be  either  fabricated 
or  purchased.  Procedure  for  use: 

1.  Assemble  the  weighted  bottle  sampler  as  shown  in  Figure  3. 

2.  Gently  lower  the  sampler  to  the  desired  depth  so  as  not  to 
remove  the  stopper  prematurely. 

3.  Pull  out  the  stopper  with  a sharp  jerk  of  the  sampler  line. 

4.  Allow  the  bottle  to  fill  completely,  as  evidenced  by  the 
cessation  of  air  bubbles. 

5.  Raise  the  sampler  and  cap  the  bottle. 

6.  Wipe  the  bottle  clean.  The  bottle  can  be  used  as  the  sample 
container. 

Alternatives  to  the  weighted  bottle  sampler  are  the  Kemmerer 
sampler  and  the  extended  bottle  sampler. 
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1000.  ml  (1-quart)  weighted 
bottle  catcher 


Figure  3 Weighted  bottle  sampler. 
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STAGE  DISCHARGE  DETERMINATIONS  IN  SMALL  STREAMS 


1.0  INTRODUCTION 


A number  of  procedures  are  available  to  determine  flow  measurements. 
The  type  of  stage  measurement  installation  described  in  this  document 
includes  a non-f reezeproof  semi-permanent  galvanized  stilling  well 
with  wooden  recorder  housing  for  a Stevens  Type  F Model  68  water  level 
recorder.  Discharge  measurements  are  made  with  the  aid  of  a current 
meter  to  allow  construction  of  a discharge  rating  at  each  gaging 
station.  The  methods  described  herein  may  require  some  modification 
or  may  be  compromised  to  some  degree  to  allow  collection  of  data  under 
less  than  ideal  conditions.  Different  objectives  may  also  result  in  a 
modification  of  the  methods  cited  within  this  document. 

2 . 0  STAGE  MEASUREMENTS 

2.1  Stilling-Well  Siting 

The  purpose  of  a stilling-well  is  to  allow  accurate  measurements 
of  water  levels  without  wave  or  current  disturbance,  a method 

used  for  non-f reezeproof  conditions  consists  of  the  following 
components  and  materials: 


(ufuahfrff"  van^ed  culvert  of  variable  length 
(usually  5-6  feet).  A plate  is  welded  to  one  end  to 
prevent  sediment  from  entering.  Brackets  are  welded  to 
the  opposite  end  to  support  the  recorder  box. 

Recorder  aTf^t^L^  t0 

A Stevens  Type  F model  68  water  level  recorder  with  float 
(or  equivalent)  is  placed  within  the  recorder  box. 

o^the^tillino^fi  inC)Ude  9Uide  Wires  for  stabilization 
or  tne  stilling-well  culvert,  a staff  gage  attached  to 

s^UaaS^Vf  ^ and  ^independent 

staff  gage  located  nearby  the  stilling-well  structure. 
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Selecting  a site  for  the  stilling-well  is  partially  dependent 
upon  locating  an  area  where  stream  velocity  "cross  section" 
measurements  can  be  carried  out  accurately  under  all  variations 
of  stage,  a subject  to  be  discussed  later.  The  following 

criteria  are  usually  used,  at  least  in  part,  for  selecting  a 
stilling-well  site: 


A fairly  straight  section  of  stream  length  where 

pos'sible^a1^^"^^3^  fl°W  »ainta*"S,  as  much  as 
possible,  a uniform  flow  under  varying  stage. 

An  area  proximate  to  where  the  rrnc c 

stiictuerrfee'gP°aSSbr^  ^ SOrt  °f 

rocky  ledge  ] Undercut  banks  or  areas  where  overland 
aid^ntWlllK°C?Ur  easi1*'  or  where  strewed  scour 
should  be  a“.er°S10n  037  °CCUC  °Ver  the  studV  P«i°d 

but°wherenwaterhwill ^e™ availabl^t^the^stillinq 

that "will  also  aKcrd10""'  A location  should  be  chosen 
from  strong  currentfdur^aS^nts  ^ inStallation 

structure!00  reS1St  2ettlin9  oc  tiUia9  of' 'the 
An  area  of  low  susceptibility  to  vandalism. 


2.2  Installation 


e stilling-well  structure  should  be  installed  vertically  into 
the  streamed  or  attached  to  a vertical  concrete  abutment  if  at  a 
ri  ge  site,  if  at  a bridge  site,  the  culvert  may  be  bolted  to 
the  abutment,  if  conditions  require  that  a stilling-well  be 
anchored  to  the  streambed  or  bank,  a concrete  form  must  be  poured 
s a ase  anchor.  A circular  or  square  concrete  form  should  be 
P need  in  the  streambed  and  the  sediment  should  be  removed  within 
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the  form  to  the  desired  depth  (approximately  1-2  feet)  below  the 
bed  surface.  The  concrete  form  will  prevent  new  sediment  from 
being  washed  into  the  hole  while  it  is  being  excavated,  and  will 
later  contain  poured  cement.  The  bottom  of  the  hole  will  be 
lined  with  gravel  and  the  culvert  will  be  inserted.  Immediately 
prior  to  installation  of  the  culvert,  several  1/2  inch  diameter 
inlet  holes  should  be  drilled  in  the  culvert  in  a vertical  row, 
at  the  proper  level,  depending  upon  depth  of  culvert  placement. 
Concrete  will  be  poured  around  the  culvert  to  provide 
stabilization  to  the  stilling-well  structure,  since  water  level 
measurements  are  often  measured  to  the  hundreth  of  a foot,  while 
allowing  the  concrete  to  cure  (curing  time  is  dependent  upon 
mixture,  water  temperature,  etc.)  three  equally  spaced  guide 
wires  can  be  attached  near  the  culvert  top  edge  to  iron  stakes  in 
the  stream  bed/bank  to  further  aid  in  stablization  of  the 
structure.  A wooden  recorder  box  is  then  attached  to  the  top  of 
the  culvert  to  house  the  Stevens  water  level  recorder.  Adequate 
stabilization  of  the  structure  if  very  important,  since 
maintenance  personnel  will  be  visiting  the  site  periodically  to 
change  charts  and  inspect  the  installation.  An  accidental 
jarring  from  someone  during  this  process  must  not  cause  a 
shifting  of  the  installation. 

An  aluminum  or  porcelain-coated  iron  staff  gage  should  be 
permanently  attached  to  the  outside  of  the  stilling  well,  and 
also  to  an  independent  nearby  structure  (bridge  abutment  or  two 
inch  pipe  driven  into  the  stream  bed)  for  comparison  of  stream 
levels,  the  purpose  of  which  will  be  explained  later. 


A surveyor's  temporary  benchmark  (TBM)  is  established  near  the 
stilling-well  site  for  the  duration  of  the  study.  This  TBM  will 
serve  the  following  functions: 


o 


Detect  shifting  or  settling  of  the  stilling-well 
function6  ^ dates;  Probably  the  most  important 


■ 
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A surveying  instrument,  such  as  a transit  or  engineers  level,  and 
a surveyors  rod  are  used  to  determine  the  elevation  of  the 
recorder  and  the  stream  surface  relative  to  the  TBM.  Immediately 
after  the  surveying  effort,  each  staff  gage  is  read  to  the 
nearest  hundreth  of  a foot  and  these  readings  are  entered  on  the 
recorder  chart  at  the  point  where  the  recorder  pen  is  contacting 
the  chart  paper.  A relationship  now  exists  between  the  TDM,  both 
staff  gages,  and  the  recorder  chart.  Assuming  that  the  stilling- 
well  does  not  settle  or  shift,  at  a later  date  with  the  stream 
elevation  one  foot  higher  for  example,  both  staff  gages  and  the 
chart  recorder  will  indicate  a stream  elevation  exactly  one  foot 
higher  than  at  the  time  when  each  was  initially  surveyed-in.  If 
these  values  do  not  agree,  some  action  must  be  taken  to  correct 
the  problem,  as  well  as  the  chart  recording.  It  is  also 
worthwhile  to  mention  a fact  implied  up  to  this  point:  The 

individual  readings  from  each  staff  gage  and  the  chart  recorder 
are  just  relative  to  each  other,  and  the  actual  numerical  value 
has  no  significance  at  all  until  stream  discharge  ratings  have 
been  prepared  (to  be  covered  later).  The  recorder  charts  contain 
only  chart  divisions,  there  are  no  numerical  values  assigned 
until  the  installation  is  surveyed-in.  Then  the  chart  recordings 
(divisions)  may  be  made  relative  to  one  of  the  staff  gages  if 

desired,  preferably  the  independent  staff  gage  providing  it  is 
the  most  permanent  of  the  two. 

2.3  Servicing  the  Installation 


Provide  a relative  elevation  of  the  stream,  as  detected 
on  the  recorder  chart  and  by  each  of  the  two  staff  gages 

Allow  this  point  (the  TBM)  to  be  tied  into  a benchmark 
monument  (e.g.  USGS)  for  conversion  of  all  stream  levels 
to  elevations  relative  to  mean  sea  level.  This  can  be 
done  at  a later  date  at  a convenient  time,  if  this 
information  is  desired. 


Service  intervals  of  the  installation  are  dependent  upon  the 
recorder  clock.  Assuming  the  clocks  are  24  hour  clocks. 
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servicing  will  be  made  once  each  24  hour  period,  since  the  pen 

will  traverse  the  length  of  the  chart  paper  in  that  time  period, 

and  the  chart  will  need  to  be  replaced.  Care  should  be  taken  not 

to  disrupt  the  installation  while  moving  about  the  area.  A 

comparison  of  staff  gage  readings  should  be  made  upon  first 

arriving  at  the  site.  The  difference  between  the  readings  (which 

again  was  only  arbitrary  upon  installation)  should  agree  with  the 

value  when  the  installation  was  first  surveyed-in.  A variation 

of  + 0.02  feet  is  acceptable  and  may  result  from  several  error 

sources,  none  of  which  will  be  discussed  here.  A difference  of  + 

0.03  feet  should  alert  the  investigator  to  a possible  problem 

somewhere.  Both  staff  gage  readings  should  always  be  marked  at 

the  beginning  and  end  of  each  record  when  serviced.  This  will 

allow  corrections  to  be  made  to  the  stage  records  at  a later 

date,  and  will  pinpoint  the  date  at  which  a problem  was  noticed. 

The  installation  may  be  re-surveyed-in  relative  to  the  temporary 

benchmark  at  any  future  date  if  required.  If  it  is  certain  that 

the  entire  stilling-well  installation  is  settling  or  shifting, 

and  not  the  independent  staff  gage,  corrections  can  be  made  to 

the  recorder  chart  simply  by  comparing  the  degree  of  change 

between  the  two  staff  gages,  and  correcting  the  chart 

accordingly.  However,  if  a severe  storm  has  occurred  and  an 

error  between  the  two  staff  gages  is  detected,  this  error  may 

have  come  from  either  staff  gage  (and  the  corresponding  structure 

to  which  it  is  attached)  or  both,  as  a result  of  the  associated 

flood  waters.  In  this  case  both  staff  gages  and  the  recorder 

should  be  re-surveyed-in  relative  to  the  TBM.  It  may  well  be 

that  the  error  is  between  the  stilling-well  staff  gage  and  the 

recorder,  since  this  installation  consists  of  different 

materials,  one  of  which  is  wood.  The  possibilities  of  error 

mentioned  above  illustrate  the  need  for  maintaining  a TBM  near 
the  site. 


The  following  is  a list  of  steps  or  items  to  check  when  servicing 
an  installation,  some  of  which  were  previously  mentioned. 


■ 
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thfmeniscusK^  9396  readln9S  in  3 notebook  °* 

recorder  housing  box  lid  and  carefully  remove 
oullev'  iwii  I"  ?°Ver'  avOLdln9  gyrations  of  the  float 

“v*  ■ ,*m“i  ■»  °» « !««« 

a:  k ss  s snrtr.,T  ->»  » 

TfS^T.  ssfLs>;  srs  s1  “ 

where  the  pen  left  off,  and  remove  the  chart 

relftive^?^  n°W  °r  later  for  correspondence  to  the 
elative  staff  gage  readings.  The  relativeness  should 
remain  the  same  from  month  to  month,  ideally  if 
continuous  water-level  records  are  collected'  ie 

applicabie  to  continuous  records  only  and  not  to 

example !"tent  ^ Single  St0rm  events' 

ifeneeded.Pen  £°‘  ^ SUPE>ly  and  Clean  with  Pen  cleaner 

ina?hen^  chart.PaPec  on  the  recorder,  making  sure  it  is 
n the  same  position  as  was  the  old  chart  The  Den  will 

“e"  take  °ff  where  it  left  off  from  the  previous  chart 

aajrwSR  wwsRiiaL^ 

tape.the  ?hart  together  in  the  region  where  the 
taming  springs  fail  to  bring  the  chart  toqether 

this  edqe^if  th1S  Wl11  keep  the  Pen  ftom  "catching"  at 
this  edge  if  the  recorder  drum  revolves  past  this  point. 

Wind  both  clock  springs,  since  the  Stevens  Tyne  F 
mecharnLrm  1 68  ^ a d0Uble  wound  clock  d'ive 

Loosen  the  pen  screw  that  was  used  to  keep  the  recorder 

u^inSingev”ti?altmov;mentaof?hrpenat  aU°WS  free  ^ 

theCf  loat^pul  ley  depress  i ons.  ^ retained  ** 

recorder '"housing'^lid . C°Ve r and  close  and  ^ck  the 
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If  the  float  line  has  been  removed  while  servicing  the  recorder, 
make  sure  the  correct  float  line  bead  is  returned  to  the  proper # 
float  pulley  depression.  This  is  necessary  for  proper  pen 
placement  as  indicated  in  Step  7 above.  Changes  in  humidity  will 
affect  chart  length,  and  some  "play"  in  the  chart  alignment  pin 
on  the  recorder  drum  will  occasionally  only  allow  replacement  of 
the  pen  to  within  + one  chart  division,  but  this  is  unavoidable. 
Always  keep  spare  charts  tightly  rolled,  other  precautions  to  be 
mentioned  or  re-stressed  when  servicing  an  installation  are: 


1 

2. 

3. 


Check  for  free  passage  of  the  stilling  well  inlet  holes. 

Wind  the  clock,  use  impulse  starter  if  required. 

Make  sure  the  pen  is  contacting  the  chart  and  is  free  to  rest 
by  its  own  weight  on  the  chart.  The  pen  should  begin 

assembly?  ^ ^ SldG  opposite  the  float  and  pulley 

^°ld  kJnks/n  float  line  or  binding  of  the  float  line 
end  hooks  attached  directly  to  the  float. 

Check  to  be  sure  the  float  is  fairly  well  centered  in  the 
stilling-well. ^ that  ^ WlU  n0t  contact  the  sides  of  the 

well°ba?elly  ^ Sediment  ^cumulation  in  the  stilling 


7. 

8. 

9. 


Adjust  clock  speed  if  required. 

de«easrinec^hi cariria9e  1 harness,  which  would  result  in  a 
external  c ^ar^Uey^  P°SSlbl8  around  the 

miinSUrehthe/l0at  is  comin<?  off  of  the  left  side  of  the 
P n Y/  W^en  facin9  the  pulley.  Drum  revolution  would  be  in 
an  opposite  direction  otherwise,  indicating  a decrease  in 
water  level  when  in  fact  it  was  increasing? 


2.4  Alteration  of  Stilling-Well  Design 

In  certain  instances  it  may  be  necessary  to  construct  and  install 
a stilling-well  that  will  have  small  diameter  pipes  or  tubing 
leading  from  the  stream  to  the  stilling-well.  This  tubing  will, 
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in  effect,  replace  or  be  inserted  into  the  inlet  holes  of  the 
stilling-well,  in  this  case  the  staff  gage  previously  attached 
to  the  outside  of  the  culvert  should  be  attached  to  the  inside. 
The  inside  staff  gage  will  detect  shifting  of  the  culvert 
explained  earlier  but  will  also  allow  detection  of  inlet  pipe 
plugging  that  will  prevent  free-flow  between  the  stilling-well 
and  the  stream.  This  inside  staff  gage  will  be  checked  during 

each  servicing  period  and  its  value  recorded  in  the  same  manner 
as  the  outside  staff  gage. 

3.0  DISCHARGE  MEAStTREMENTS 

3.1  Current  Cross  Section  Measurements 

Current  cross  section  measurements  constitute  the  first  phase  in 
developing  a discharge  rating  for  a particular  gaging  station. 
When  one  or  several  rating  curves  have  been  developed  for  a site, 
the  stage  records  from  the  stilling-well  recorder  may  be 
converted  to  discharge. 

CDM  usually  employs  the  "partial  section"  method  of  flow 
measurement  in  streams.  With  this  method,  a stream  is  divided 
into  sections  small  enough  to  assure  that  less  than  10%  of  the 
total  stream  flow  passes  through  each  of  these  sections.  This 
can  only  be  estimated,  since  the  flow  obviously  hasn't  been 
measured  yet.  To  assure  that  this  criterion  is  met,  a stream 
should  be  divided  into  15-25  sections.  The  10  percent  criterion 
is  used  only  to  reduce  the  error  magnitude,  since  if  an  error 
occurs  in  one  or  two  of  the  partial  sections,  its  effect  on  total 
accuracy  will  be  less  if  a large  number  of  partial  sections  are 
used.  Practical  considerations,  such  as  when  stage  is  changing 
rapidly,  may  preclude  the  use  of  the  ideal  number  of  partial 
sections.  The  mean  velocity  of  each  partial  section  is  then 
determined,  and  the  flow  through  each  partial  section  is 
calculated  with  the  following  formula  (USGS  1969): 
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q„  = v.  b(x+i)  b(x-i)  d 
xx  2 x 


where:  = discharge  through  partial  section  x, 

v = mean  velocity  at  location  x, 

> _ A 

(x~l)  = distance  from  initial  point  to  preceding  location, 
(x+D  = distance  from  initial  point  to  next  location,  and 
d = depth  of  water  at  location  x. 


This  method  is  illustrated  in  Figure  1.  For  example,  the 

discharge  through  partial  section  4 would  be  calculated  with  the 
following  formula: 


The  endpoints,  or  whenever  there  is  water  on  one  side  of  an 
observation  point,  are  treated  somewhat  differently.  Here  the 
depth  and  velocity  may  or  may  not  be  zero.  The  mean  velocity  at 
these  points  should  be  estimated  when  it  is  not  possible  to 
measure  it  with  a current  meter.  For  an  endpoint  near  or 
coincident  with  the  initial  point,  the  calculation  is  as  follows: 


For  an  endpoint  nearest  or  coincident  with  the  stream  side 
opposite  the  initial  point  (the  last  station),  it  is: 

qn  ■ vn  V'_bin=li  dn 

The  total  discharge  of  the  stream  is  calculated  by  adding  the 
flows  from  all  of  the  partial  sections. 

At  least  twenty  of  these  cross  section  measurements  are  needed  to 
construct  an  adequate  relationship  between  stage  and  discharge. 
"The  more  the  better"  philosophy  is  applicable  in  this  situation. 
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EXPLANATION 


L 2.  3 n Observation  points 

b2-b3* *>«  Oistance.  m feet,  from  the  initial 

point  to  the  observation  point 

Depth  of  water,  in  feet,  at  the 

obse.vation  point 

Dashed  lines  Boundary  of  partial  sections:  one 

heavily  outlined  discussed  in  text 


Figure  1.  Illustration  of  the  partial -section  method  of 
measuring  stream  flows  (USG3  1969). 
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Cross  section  measurements  should  be  „ade  at  all  different  stream 

elevations  or  stages,  and  particular  attention  should  be  given  to 

define  the  stage-discharge  relationship  at  the  higher  stages 

since  this  is  the  region  where  flooding  may  occur  at  various' 

upstream  areas,  thereby  altering  an  expected  or  esti^ted  curve 

appearance.  The  flood  stages  are  often  the  stages  of  most 

importance  to  engineers,  planners,  economists,  and  property 

owners,  since  property  darrage,  structural  da^ge,  erosion,  and 

water  quality  are  more  greatly  affected  at  these  flows. 

Discharge  measurements  are  more  difficult  to  make  at  the  higher 

stages,  since  the  stage  may  be  changing  rapidly,  m such  cases 

1 IS  important  to  make  quick  measurements,  and  to  record  the 

Stage  elevation  at  the  beginning  and  end  of  the  discharge 
measurements.  v 


The  location  of  cross  section  or  "discharge"  measurements  in  a 
stream  should  have  been  determined  when  a site  for  the 
Stilling-well  installation  was  chosen,  as  mentioned  earlier 
since  applicable  criteria  in  choosing  these  sites  is  comon'to 
both  situations.  The  location  point  of  the  cross  section 
measuring  point  should  be  a permanent  location,  and  should  be 
located  where  the  following  criteria  are  met  if  possible- 


1. 

2. 

3. 

4. 

5. 


length  ofStherstudyrperiod?nt  deposition  ace  minimal  over  the 

ifr^Led,forrirnCO:n°^1ondaftea^  t0  Walk  °n  if  «ad-9 

if  measurements  are  bridge  CU°n  °f  the  Stre*^ed 

relative  lo“tion.  "here  measurements  can  be  made  with 

a hazard  to  personnel  during  ^measurements!''  WlU  pCesent 
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Avoid  areas  of  turbulence.  Attempt  to  find  areas  approaching 
uniform  flow.  Straight  lengths  of  stream  sections  are 
desirable. 


7.  Avoid  areas  of  heavy  macrophyte  growth. 


The  investigator  should  have  the  end  result  in  mind  of  developing 
a discharge  rating  as  easily  and  as  accurately  as  possible, 
preferably  a single  relationship  applicable  to  all  stages  under 
all  conditions.  Bridges  are  commonly  chosen  as  gaging  stations 
because  these  areas  are  easily  accessible  and  meet  many  of  the 
criteria  listed  above.  Backwater  affects  may  develop  at  these 
areas  at  high  stages,  but  frequent  discharge  measurements  at 
these  stream  levels  will  define  these  effects. 

In  practice,  cross  section  measurements  are  made  with  the  aid  of 
a tag  line"  for  measurements  made  by  wading  or  by  boat.  The  tag 
line  should  be  strong  enough  for  the  particular  application;  a 
steel  cable  or  large  diameter  rope  if  a boat  is  to  be  anchored  to 
it,  or  a string  if  the  stream  is  small  and  a boat  is  not  needed. 
Known  distances  or  intervals,  that  need  not  be  equal,  are  marked 
off  on  the  tag  line  denoting  stations,  if  measurements  are  made 
from  a bridge,  the  bridge  railing  can  be  conveniently  marked  off 
to  denote  the  stations.  Note  from  Figure  1 that  with  the 
exception  of  each  endpoint,  each  station  may  be  considered  as  the 

center  point  of  each  partial  section  when  the  partial  section 
method  is  used. 


Depth  and  velocity  measurements  are  made  at  each  station 
including  both  endpoints  if  possible.  if  the  cross  section  is 
bounded  by  bridge  abutments  the  velocity  and  depth  must  be 
measured  or  estimated  at  each  endpoint  since  each  will  more  than 
likely  not  be  zero.  If  the  cross  section  is  bounded  by 
streambanks,  both  depth  and  velocity  may  be  zero.  An  endpoint 
may  also  be  established  at  the  edge  of  "dead  water"  if  such  a 
situation  exists,  since  the  dead  water  portion  does  not 
contribute  to  the  stream  flow  and  will  only  lead  to  error  if  an 
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attempt  is  made  to  include  it.  If  another  type  of  situation 
exists  where  the  velocity  is  below  the  "tolerance"  level  of  the 
meter  (to  be  discussed  later)  but  the  investigator  feels  it  is 
necessary  to  include  this  volume  of  water,  an  estimate  of  the 
water  velocity  may  be  made.  In  this  situation,  the  error  caused 
by  this  estimation  will  probably  be  less  than  the  error  resulting 
from  exclusion  of  this  discharge. 

The  mean  velocity  at  each  station  must  be  obtained  for  these 
calculations.  The  velocity  is  usually  measured  at  the  0.6  depth 
from  the  surface  if  the  total  depth  is  less  than  approximately 
2.5  feet.  If  the  total  stream  station  depth  is  greater  than  2.5 
feet,  the  velocity  is  measured  at  the  0.2  and  0.8  depth  from  the 
surface,  and  then  averaged  (USGS  1969).  Other  variations  of 
these  methods  are  described  in  the  literature  (CHCW  1964,  USGS 
1969).  A number  of  different  types  of  current  meters  may  be 
employed  for  these  velocity  measurements,  but  only  three  types 
are  available  and  actively  used  by  CDM.  Each  of  the  three  types 
are  described  below  and  include  limits  of  application,  advantages 
and  disadvantages  (USGS  1968,  1969,  Marsh  McBirney  Inc., 

Undated) . 

3.1.1  Price  Pigmy  Current  Meter 

This  meter  is  sometimes  referred  to  as  the  mini-Price 
meter,  and  consists  of  a horizontally  rotating  series  of 
buckets  or  a "bucket  wheel".  One  revolution  of  the  bucket 
wheel  will  close  a contact  switch  resulting  in  a 
"clicking"  sound,  which  is  detected  by  a pair  of  battery 
operated  head  phones.  One  revolution  per  second  will 
indicate  a velocity  of  one  foot  per  second  (fps).  In 
practice,  the  meter  is  first  allowed  to  equilibrate  with 
the  current  flow,  and  then  the  number  of  revolutions  per 
unit  of  time  are  counted.  The  USGS  recommends  starting  on 
a click  and  ending  on  a click,  where  the  first  click  is 
denoted  as  zero.  The  number  of  seconds  that  elapse  is 
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recorded  by  a stop  watch  or  the  second  hand  on  a wrist 
watch,  and  should  range  between  40  and  70  seconds  (USGS 
1^69).  This  meter  is  designed  to  measure  velocities  less 
than  2.5  fps  and  has  a fairly  low  threshold  value,  where 
the  threshold  value  is  defined  as  the  lowest  velocity  that 
the  meter  can  measure  accurately.  The  threshold  value  is 
difficult  to  define  under  all  conditions,  so  the 
investigator  must  be  aware  of  this  potential  error  at  very 
low  velocity  ranges.  This  type  of  meter  was  designed  to 
be  used  where  stream  depths  are  less  than  1.5  feet  but  may 
be  used  in  depths  of  up  to  2.5  feet.  It  cannot  be  used 
where  macrophytes,  ice  particles,  or  water  heavily  laden 
With  debris  is  present,  since  any  one  of  these  factors  may 
interfere  with  the  rotating  bucket  wheel. 

This  type  of  meter  averages  the  velocity  over  a particular 
time  period  and  is  also  omnidirectional  with  respect  to 
the  maximum  current  direction.  It  will  measure  the 
maximum  velocity  vector,  v^,  regardless  of  the  vector 
direction.  This  is  important  to  realize  since  it  is  the 
velocity  vector  perpendicular  or  normal  to  the  cross 
section,  VN0RJ>],  that  is  desired,  if  the  cross  section  or 
a particular  section  within  the  cross  section  is  not 
orientated  perpendicular  to  V^,  this  angle  is  measured 
or  estimated,  and  the  measured  velocity  is  then  multiplied 
by  the  cosine  of  the  observed  angle  to  yield  the  desired 
VNORM  value  (USGS  1969). 

3.1.2  Price  Type  AA  Current  Meter 


This  type  of  meter  is  simply  a larger  replica  of  the 
Price  Pigmy  current  meter.  Most  of  the  criteria  and  all 
of  the  concepts  listed  for  the  Pigmy  meter  are  appliable 
to  the  Price  AA  meter.  The  exceptions  are  that  this  meter 
should  be  used  in  streams  greater  than  2.5  feet  in  depth, 
but  could  also  be  used  where  depths  are  no  less  than  1.5 
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feet  if  it  is  not  convenient  to  switch  to  another  type  of 
meter  in  those  instances.  This  meter  can  also  handle  the 
largest  currents  normally  encountered,  up  to  20  fps. 

Conversion  of  revolutions  per  time  to  a velocity  is  some- 
what more  involved  than  with  the  Pigmy  meter.  A rating 
table  is  supplied  with  the  meter  and  is  attached  to  the 
meter  box  lid.  It  is  possible  to  enter  the  number  of 
revolutions  and  the  time  in  seconds  into  the  rating  table, 
and  read  the  velocity  in  feet  per  second  (fps)  directly 
from  the  same  table.  Alternatively,  two  rating  equations 
are  provided  at  the  top  of  the  table  for  calculation  of 
velocity  when  the  number  of  revolutions  per  second  (rps) 
is  known.  The  rps  is  entered  into  one  of  the  equations, 
depending  upon  whether  the  actual  velocity  is  less  than  or 
equal  to  a particular  velocity  peculiar  to  each  meter,  and 
the  velocity  is  calculated  (USGS  1968).  These  equations 
are  used  to  develop  the  rating  table,  but  can  be  used  in 
place  of  interpolation  between  values  in  the  table.  The 
Price  Type  AA  meter  has  a higher  threshold  velocity  than 
the  Pigmy  meter,  but  should  be  able  to  measure  velocities 
down  to  0.1  fps  if  the  meter  is  in  good  condition. 

3.1.3  Marsh  McBirney  Model  201  Current  Meter 


This  is  an  electromagnetic  type  current  meter  where 
passage  of  fluid  past  two  electrodes  in  the  bulb-shaped 
probe  causes  a disturbance  of  the  electromagnetic  field 
around  the  electrodes.  This  disturbance  generates  a small 
voltage  which  is  made  proportional  to  actual  fluid 
velocity  by  internal  electronic  circuitry.  A direct 
velocity  meter  readout  in  feet  per  second  is  provided 
nearly  instantaneously.  Velocity  range  scales  of  2.5, 

5.0,  and  10.0  fps  are  externally  selectable,  indicating 

that  this  meter  cannot  measure  current  velocities  greater 
than  10  fps. 
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This  type  of  meter  also  differs  from  the  Price  meters  in 
that  it  is  unidirectional  in  its  measurement  ability,  it 
will  measure  only  one  velocity  vector,  the  vector  parallel 
to  the  probe  longitudinal  axis.  This  is  important  to 
know,  since  the  probe  will  not  sense  the  velocity  vector 
normal  to  the  cross  section,  V^,  unless  the  probe 
longitudinal  axis  is  also  normal  to  the  cross  section. 
Since  probe  orientation  cannot  usually  be  seen  beyond  a 
particular  depth,  the  staff  to  which  it  is  attached  must 
be  capable  of  accurately  determining  this  information. 

This  meter  is  an  instantaneous  readout  meter,  as  mentioned 
earlier,  and  will  not  provide  an  average  velocity  reading. 
The  meter  reading  will  no  doubt  vary  to  some  degree  and 
occasionally  it  will  be  quite  erratic.  It  is  the 
responsibility  of  the  investigator  to  observe  the  meter 
fluctuation  and  to  estimate  an  average  velocity  when  the 
fluctuations  are  present,  when  meter  readings  are 
fluctuating,  it  could  be  an  indication  of  eddying  or 
turbulence,  a condition  that  should  have  been  avoided 

initially,  if  possible,  when  choosing  the  location  for  the 
cross  section  measurements. 

This  type  of  meter  can  be  used  where  the  Price  meters 
cannot  be  used,  such  as  in  weedy  streams  or  under  any 
conditions  that  would  affect  the  rotating  mechanism  of  the 
Price  type  meters.  Measurements  can  be  made  much  quicker 
with  the  Marsh  McBirney  meter  compared  to  the  Price  meter 
because  of  its  nearly  instantaneous  readout  capability. 


3.1.4  Calibration  and  Maintenance 


All  of  the  current  meters  discussed  above  require  care  and 
maintenance,  since  meter  condition  or  deterioration  will 
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be  reflected  in  the  final  results.  Each  of  these  meters 
has  a periodic  calibration  schedule.  The  meters  are 
periodically  calibrated  by  the  United  States  Geological 
Survey,  and  although  they  are  fairly  durable  instruments, 
they  should  be  treated  as  delicate  instruments  to  avoid  ’ 
altering  their  calibration.  A correction  factor  must  be 
applied  to  each  Marsh  McBirney  meter,  where  the  correction 
is  in  the  form  of  a linear  regression  equation  attached  to 
each  meter.  The  observed  meter  reading  is  simply  plugged 
into  the  equation  to  obtain  the  corrected  value.  Price 
TVpe  AA  meters  are  supplied  with  a new  rating  table,  which 
is  attached  to  the  inside  cover  of  the  meter  box. 


3.1.5  Measurement  Technique 


A Step  by  step  summary  of  a discharge  or  cross  section 
measurement  is  as  follows: 


1. 


Con^tedatar?ormmnteC  fcfSt  f°r  pc°Pec  operation, 
ft  tape,  etc.  notebook,  Pencil,  stop  watch,  50 


3. 


4. 


Partition  stream  into  sections  (with  tag-line  or 

general rflownof/th1SUally  observin9  the  velocity  and 
establish  f stream.  Enough  stations  should  be 

^ ?bsheJ  to  Prevent  more  than  10  percent  of  the 

partiafser/96  ^°"  passln9  through  any  individual 
partial  section.  Remember,  the  partial  section  in 

Recessive's^' the  fS  ** -te^l'RetReRtwo 
successive  stations.  Mark  stations  appropriately. 

Record  stream  stage  as  indicated  by  one  of  the  staff 

,CeC°rd  this  value  on  the^wa ter  level 
ecorder  chart  at  the  point  of  pen  contact. 

Record  on  the  data  form  or  in  the  notebook  the 
following  items  at  a minimum: 


o 

o 

o 

o 

o 


Project 
Si  te 
Date 

lime  at  start  of  measurements 
Stage  at  start  of  measurements 
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o 

o 


8. 


10 


o 

o 

o 


Approximate  wind  direction  and  speed 
Gene rai  stream  condition  (e.g.  turbid,  clear  low 
ievel  floating  debris,  water  temperature  t/e  of 
streambed  material,  etc.)  F ' c^e  o£ 

Other  factors  having  a bearing  on  discharqe 
measurements  y 

Location  of  initial  point 

Total  width  of  stream  to  be  measured 

WlicfblerCent  meter  ^ convecsion  fa«or,  if 


5. 


Determine  the  depth  and  mean  velocity  at  the  first 
and^ecord.  lnicial  P°-f  if  the  siLationV^s, 

Measure  depth  at  the  second  station  from  initial  point 
and  record.  Determine  whether  the  velocity  should 
measured  at  the  0.6  depth  from  the  sur^ace^ si? tenth. 

me?tod?ethcdL°f  f the  °'2  and  U depths  (two-^int 
surface  * Calculat®  respective  depths  from  the  ^ 

record6 these^alues?  V6l°City  eaCh  P°lnt'  “d 

Dossilvu  °f  iT  SaCh  successive  station  as  rapidly  as 
possible,  following  the  same  procedure. 

Determine  the  depth  and  mean  velocity  at  the  last 
station,  or  endpoint,  and  record. 

Record  on  the  data  form  the  ending  time  of  this  series 

have6beUiremhntS' 311,3  the  sta9e'  since  the  stage  may 
have  been  changing  during  the  measurements.  1 

fh?°e^5hthe  endin?  Stage  value  on  the  recorder 
chart  at  the  point  of  pen  contact.  This  will 

dniUStr?he  the  interval  of  time  and  stage  variations 
date  1:055  section  measurements.  Also  enter  the 

?his1ini^lfhat  a Calibrati°n  has  place"6 


11. 


Remove  the  tag  line  (if  used) 
to  dry,  then  pack  it  away  in 


f allow  the  current  meter 
its  carrying  case. 


There  are  a few  other  comments  regarding  stream 
calibrations  that  should  be  mentioned: 


1. 


Measurements  should  be  made  with 
standing  behind  and  well  to  the 


the  investigate 
side  of  the  mete 


r 

r . 
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3. 


4. 


5. 


AV°id  disturbing  or  standing  along  the  streambed 
beneath  the  cross  section  measuring  points.  This  is 
part  of  the  control  area  and  should  remain  constfnj 
possible,  from  calibration  to  calibration  of  the* 
stream.  This  is  especially  important  if  soft,  muckv 
sediment  is  encountered  somewhere  along  the  cross 

Try  to  use  the  same  cross  section  throughout  the  studv 
period  and  during  all  of  the  stream  calibrations  V 
However,  the  number  and  position  of  stations  within 
the  cross  section  may  be  changed  if  necessary. 

Always  hold  the  wading  rod  nearly  vertical,  and  be 

vario„sft-h0W  VNQRfl  ls  dete™ined  with  each  of  the 

swftoh  a “eters<  should  it  become  necessary  to 

switch  meters  during  a calibration. 

o?  TkQ  S°m1  °f  the  stream  calibrations  throughout 
the  study  period  to  account  for  seasonal  changes  in 
streambank  vegetation  and  streambed  alterations.  The 
variations  in  these  and  other  factors  may  or  may  not 
have  a significant  impact  on  the  rating  curve,  but  if 
some  of  these  factors  do  have  an  effect,  it  be 
reflected  in  the  rating  curve. 


4.0  DISCHARGE  RATINGS 


4.1  Discharge  Rating  Curves 

Discharge  ratings  define  the  relationship  between  stage  and 
stream  discharge,  and  allow  conversion  of  stage  hydrographs  to 
discharge  hydrographs.  The  discharge  calibration  points  are  hand 
or  machine  plotted  onto  a graph  of  stage  versus  stream  discharge 
Stream  stage  is  plotted  on  the  vertical  Y axis  and  stream 
discharge  is  plotted  on  the  horizontal  X axis  as  illustrated  in 
Figure  2.  Ideally,  enough  calibrations  were  conducted  over  the 
full  range  of  stage  variations  to  allow  a smooth  hand-drawn  curve 
to  be  drawn  through  these  points  on  the  graph. 

The  slope  and  rate  of  change  of  slope  may  vary  significantly  over 
the  length  of  this  curve  (Figure  3).  At  certain  gaging  stations, 
the  slope  of  this  curve  may  break  sharply,  or  the  distribution  of 
points  may  require  the  construction  of  two  partial  curves  rather 
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SITE  CONTROL  PROCEDURES 


1 . 0  INTRODUCTION 

Site  control  measures  are  to  be  implemented  at  all  uncontrolled 
hazardous  waste  sites  in  order  to  minimize  the  risk  of  transfer  of 
contaminated  materials  to  uncontaminated  areas.  Two  types  of  sites 
are  discussed  in  this  procedure:  continuous  and  intermittent. 


2.0  SITE  CONTROL 

2.1  Site  Log 

At  each  site  area  an  entry  point  is  established  and  a log  (F6270) 
for  site  personnel  maintained.  Each  person  entering  the  site 
must  sign  in,  noting  the  time  and  purpose  for  entering  the  site. 
Upon  leaving  the  site,  the  individuals  must  sign  out  and  indicate 
what,  if  any,  samples  have  been  removed  from  the  site. 

2.2  Continuous  Work  Site 

A continuous  work  site  is  ususally  a site  at  which  a trailer  or 
other  structure  is  used  to  process  individuals,  samples,  waste 
materials  for  removal,  etc.  for  a period  of  one  week  or  longer. 
For  continuous  sites,  classified  as  Category  1,  2 or  3,  work 
zones  are  established  (the  reader  is  referred  to  the  REM  II 
Health  and  Safety  Assurance  Manual  for  the  classification  of 
sites).  These  work  zones  shall  be  estimated  to  differentiate 
contaminated  areas  from  uncontaminated  areas.  Three  zone 
designations  are  used  and  assigned  by  the  Site  Health  and  Safety 
Manager.  These  are: 

o Zone  I - Contaminated  (HOT)  Area 
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o Zone  II  - Decontamination  (TRANSITION)  Area 
o Zone  III  - Non-Contaminated  (CLEAN)  Area. 

The  delineation  and  use  of  these  zones  is  illustrated  in  Figure 
1.  The  spatial  separation  of  these  zones  shall  be  based  on  site 
specific  conditions,  but  in  general,  the  distance  from  the 
boundary  of  Zone  I to  Zone  III  must  be  greater  than  100  feet. 

Zone  I is  the  contaminated  area  in  which  materials  at  hazardous 
concentrations  are  known  to  exist.  No  individual  is  permitted 
into  this  area  unless  complying  with  the  prescribed  level  of 
protection.  Sampling  equipment  which  cannot  be  adequately 
decontaminated,  materials  disturbed  during  sampling,  or  surplus 
samples,  shall  be  placed  within  a 55-gallon  steel  drum  lined  with 
a 10  ml  polyethylene  bag.  This  drum  shall  be  appropriately 
labeled  using  enamel  paint,  sealed,  and  left  within  Zone  I. 

Zone  II  is  that  area  through  which  all  individuals  must  pass  to 
reach  Zone  I.  it  is  an  area  which  is  not  contaminated  but  may 
become  so  due  to  the  exiting  of  personnel  following  activity  in 
Zone  I.  All  personnel  and  equipment  decontamination  operations 
are  located  within  this  zone.  Contaminated  clothing  and 
materials  removed  from  Zone  I which  cannot  be  adequately 
decontaminated  shall  be  left  within  this  zone  in  appropriately 
labeled  55-gallon  steel  drums.  The  Decontamination  Line  as 

described  in  Procedure  5621003  shall  be  established  within  Zone 
II. 

Zone  III  is  the  designated  clean  area  surrounding  the  site  which 
must  not  be  contaminated  due  to  site  investigation  or  remedial 
actions.  Entry  from  Zone  III  into  Zone  II  shall  only  be  made 
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through  a check  point  on  the  Zone  I I I/I I boundary.  No  individual 
shall  enter  Zone  II  without  donning  the  appropriate  level  of 
protection  required  for  decontamination  purposes. 

The  utility  trailer  or  other  facility  used  at  each  site  will  be 
placed  within  Zone  III  with  the  designated  check  point  in 
proximity  to  the  Zone  III/II  boundary.  The  dirty  side  of  the 
trailer  may  extend  into  Zone  II  where  appropriate. 

2.3  Intermittent  Work  Site 

An  intermittent  work  site  is  a site  in  which  brief  site  visits  or 
investigations  are  performed,  usually  for  only  a day  at  a time. 
These  brief  investigations  are  conducted  to  perform  an  initial 
site  survey,  retrieve  a few  samples,  install  monitoring 
equipment,  etc.  Since  there  is  usually  less  contact  with 
hazardous  materials  at  an  intermittent  work  site,  decontamination 
procedures  are  different  than  at  continuous  sites. 

During  any  activity  at  an  intermittent  work  site,  the  entire  work 
area  is  considered  a contaminated  zone.  A base  site  shall  be 
established  outside  and  upwind  of  the  area  of  known  or  suspected 
contamination  (i.e.,  the  work  zone).  All  personnel  working 
within  the  work  zone  will  use  the  required  level  of  protection  as 
specified  in  the  Site  Personnel  Protection  and  Safety  Evaluation 
form  (F6269).  Disposable  outer  clothing,  gloves,  and  boots  are 
donned  at  the  base  site  before  entering  the  work  area. 

Disposable  clothing  is  removed  and  placed  in  plastic  bags  and/or 
55-gallon  drums  before  re-entering  the  base  area. 
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Figure  2, 


[“f'ne  of,a  ratin9  Cl"-ve  developed  for  a bridge  gaging 
by^using  a^ra^a?  ^ 
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Figure  3. 


Illustration  of  the  effect  of  stream  channel  geometry  on  the  rating 
curve  configuration. 
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than  one  continuous  curve.  These  latter  two  situations  would 
possess  more  complex  stage-discharge  relationships.  It  is  the 
task  of  the  investigator  to  derive  a n^the^tical  relationship 
that  describes  this  curve  as  closely  as  possible  (i.e.  an 
equation) . The  development  of  an  equation  would  allow 
calculation  of  discharge  <Q)  by  simply  plugging  in  the  stream 
e evation  (G).  This  will  allow  computerization  of  the  process  of 
converting  stage  records  into  discharge,  and  eventual  conversion 

to  volume  by  noting  the  time  interval  on  the  recorder  chart  at 
which  this  rate  of  flow  applies. 

More  complicated  rating  relationships  than  the  type  illustrated 

in  Figure  2 may  be  required  at  a particular  gaging  station 

Discharge  may  not  only  be  a function  of  stage,  but  also  of  slope 

rate  of  change  of  stage,  or  other  variables  specific  to  each  site 

(USGS  1965).  Additionally,  stage-discharge  relationships  are 

rarely  permanent  and  so  discharge  calibrations  should  be  carried 

out  at  periodic  intervals  to  define  the  effects  of  various 
factors,  including: 

1.  Scouring  and  deposition  of  sediment. 

2-  ssk  s'ssf  r?s,d”  sr*-  - 

2 -j-hs"  - 

seasonal  variation  in  the  growth  of  macrophytes.' 

3.  Ice  effects  may  cause  additional  resistance  to  flow  tf 

asssr  s,;s  * S; 

“22.'£“S‘  "Uh  u”  o« 

(Figure  2)?  £low  my  not  be  increasing  at  all 

recreation^  *tc*VltleS  SUCh  aS  UpStream  construction, 


Section  controls  are  the  control  features  that  exist  at  a cross- 
or  discharge  calibration  measurement  site  (Figure  3) 

These  control  features  are  significant  for  low-flow  calibrations. 
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but  may  become  less  significant  with  increasing  stream  stage.  As 
stage  increases,  "channel  controls"  upstream  and  downstream  from 
t e gaging  point  become  more  important  and .eventually  may  totally 
define  the  discharge  characteristics  of  the  stream.  A break  in 
the  slope  of  the  rating  curve  will  occur  if  this  transition  is 
quick  enough  and  substantial  enough  to  affect  the  rising  stage. 
Figure  3 illustrates  this  type  of  situation.  Therefore,  unless 
stream  calibrations  have  been  frequent  enough  to  display  the 
effect  of  these  features  on  stream  flow  characteristics,  the 
physical  features  and  geometry  of  the  stream  must  be  surveyed  for 
an  acceptable  distance  upstream  from  the  gaging  station 
Estimations  of  stream  flows  at  different  levels  would  then  have 
to  be  made  to  "fill  ln  the  gaps"  where  measured  flow  data  is 

Thls  missln9  data  usually  occurs  as  a result  of  one  or 
more  of  the  following  reasons: 


1.  Infrequent  storm  events  of  the  proper  magnitude. 

2-  sis* 

inc^s!tyt°aSn^hir£i^J  "fi,sVcenents-  stocn  duration, 
res,  n!'h  d 0th’ eF  hydrologic  conditions  determine  the 

onset  o?9a  sto™r?s  usuInvde9kree  °f  h£dc09raPh  from  the 

complicating  ^ ^ty^ 
measurements  at  desirable  stream  levels 

3.  Inability  of  personnel,  on  occasion,  to  obtain  accurate 
measurements  due  to  the  severity  of  the  evenj 

measurements  were  made  by  wading  or  by  boat  hiah  stream 
levels  may  increase  the  difficult-v  of  stream 

and  may  also  increase  danger  to  personnel  9 measurements' 

When  stream  flow  data  are  missing  or  inadequate  near  peak  stage 
or  at  several  points  along  the  projected  discharge-rating  curve, 
prediction  of  discharge  characteristics  in  these  areas  may  be 
made  with  "indirect  methods".  The  indirect  method  approach  is 
another  subject  ^related  to  current  cross  section  measurements 
with  a current  meter,  the  method  described  in  this  document.  The 
survey  of  physical  stream  characteristics  and  geometry  upstream 
rom  the  gaging  station  mentioned  above,  is  used  as  information 
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for  Utilizing  "indirect  methods".  References  for  indirect 

methods  of  measuring  stream  flow  and  peak  flow  are  cited  in  the 
Reference  sections  (5.0  and  6.0). 

4.2  Curve  Fitting 

Assuming  calibration  data  for  a gaging  station  is  adequate  and, 
for  the  most  part,  follows  a smooth  and  continuous  curve,  a 
mathematical  relationship  is  derived  for  each  gaging  station  It 
is  only  necessary  to  derive  this  equation  describing  the  curve  if 
a large  amount  of  data  (or  many  stage  records)  must  be  reduced  or 
converted  to  discharge.  If  little  data  needs  to  be  converted, 
values  may  be  estimated  from  the  hand-drawn  rating  curve. 

The  graph  of  the  rating  curve  is  entered  with  a stage  (elevation) 

value  obtained  from  a desired  point  on  the  water  level  recorder 

chart,  and  the  discharge  in  cfs  is  noted  on  the  graph  from  where 

the  rating  curve  is  intersected.  To  convert  cfs  to  a volume,  the 

number  of  hours  (any  time  interval  may  be  used)  at  which  the 

stream  remained  at  this  stage  is  noted  from  the  same  recorder 

chart,  the  proper  conversions  are  made  for  the  time  component, 

and  the  discharge  is  multiplied  by  the  time  period  to  produce  the 

volume  of  water  passing  the  gaging  station  in  that  particular 
time  interval. 


If  a mathematical  equation  is  desired  to  describe  the  hand-drawn 

rating  curve,  numerical  methods  may  be  applied  to  the  stage  and 

discharge  data.  A logarithmic  curve  fit,  exponential  curve  fit, 

or  power  curve  fit  displayed  in  Figure  4,  may  provide  a proper  ’ 

fit  to  the  entire  rating  curve  or  to  a portion  of  the  rating 
curve. 


The  following  step  sequence  is  usually  followed,  assuming  access 
to  curve  fitting  programs: 

1.  Enter  stage  and  discharge  values  from  all  of  the  stream 


. 
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Figure  4. 


Possible  curves 
data  or  portions 


applicable  to  discharge  rating 
of  the  data  (Hewlett  Packard  1979). 
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by  the^curve  f^Lfprogr^  *S  in«ructed 

is  tried  first.  H y ' n ost  llkelY  curve  geometry 


2. 


3. 


5- «. 

r:iitrons°hfpeXPCeSS  the  measured  stage-discharge50 

"throwing-off"  the  curve  fit-  h eSe  ?°ints  ^Y  have  been 

E“/ 

eLC"cLferw^n^luding1eqUately  “aut^^he 

this  reason  excludln9  any  stream  calibration  points  for 

* °f  — -* 
Repeat  step  four  until  all  possibilites  have  been  exhausted. 

"•  * ™ pro,™  for 

range  a^d  then  asLgfft  to9^6  f°C  3 Pactic^ar  interval 
the  rating  curve  initial  e^ation  describing 

the  data  ^y  be  con^r^'or^nip^a^In  th^^r^am. 
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The  method  above  may  use  the  least  squares  method  when 
calculating  the  equation  coefficients.  The  coefficient  of 
determination  may  also  be  calculated  each  time  a new  equation  is 

data'  h ThlS  WU1  6XPreSS  h°W  WeH  ^ CUrVe  “tS  the  measured 
ta,  where  a value  of  exactly  1.0  would  indicate  a perfect  fit. 

Graphical  methods  of  determining  the  nathematical  expression  of 
ra  ing  curve  are  also  available  (USGS  1965)  but  are  more 
e ious.  These  methods  are  also  potentially  less  precise,  since 
conversion  of  hand-plotted  data  on  graph  paper  are  required, 
subjecting  this  method  to  more  human  error. 


The  degree  of  accuracy  acceptable  is,  of  course,  dependent  upon 

l 7nll  to  ataSk  hspecificati0ns-  This  “*“es  to  rating  curves  as 
. j-  ^ P aSS  °f  ^ stream  9a9ir>g  process.  Since  it  is 
o ten  difficult  to  detect  the  resulting  degree  of  accuracy  at  any 

particular  phase,  efforts  should  always  be  directed  to  collecting 
the  highest  quality  data  possible.  9 
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6.0  ADDITIONAL  REFERENCES 


Bureau  of  Reclamation,  1967.  Water  Measurement  Manual.  2nd  ed 
D.S.  Department  of  the  Interior,  Bureau  of  Reclamation 
Government  Printing  Office.  1 

Ch°%ork.Te'  1959'  0pen-channel  Hydraulics.  McGraw-Hill,  Inc.,  New 

ch°w,  Ven  Te , ^ ed . , 1964.  Handbook  of  Applied  Hydrology. 

McGraw-Hill,  New  York  1 ^ 

u-s • Geological  Survey,  1967.  Measurement  of  Peak  Discharae  at 

rive  Con/actions  by  Indirect  Methods.  TORI  Book  3 Chapter  A4 
Government  Printing  Office.  snapper  A4 . 

U.S.  Geological  Survey,  1967A.  General  Field  and  Office  Procedures 
or  Indirect  Discharge  Measurements.  TWRI  Book  3,  Chapter  Al 
Government  Printing  Office.  tapper  Al . 

U.S.  Geological  Survey,  1968.  Measurement  of  Peak  Discharge  at 
Culverts  by  Indirect  Methods.  TWRI  Book  3,  Chapter  A39 
Government  Printing  Office.  apCer  aj. 


AR4-25 


Procedure:  5621002 

Revision:  0 

Date:  3/85 

Page:  1 of  7 


INITIAL  SITE  CHARACTERIZATION  AND  INTERPRETATION 


1 . 0  INTRODUCTION 


Prior  to  commencement  of  work  at  any  uncontrolled  hazardous  waste 
site,  an  evaluation  of  the  potential  hazardous  associated  with  site 
investigations  or  remedial  actions  shall  be  undertaken.  This 
evaluation  shall  consist  of  (1)  a review  and  summarization  of  data 
existing  for  the  site  and  (2)  if  existing  data  are  inadequate,  an 
actual  on-site  investigation.  This  evaluation  shall  be  performed  by  a 
REM  II  Health  and  Safety  Manager,  a designated  subcontractor,  and/or 
members  of  the  sampling  team.  The  Site  Manager  should  be  kept 
informed  of  all  preliminary  investigation  activities  and  results  and 

must  approve  of  all  proposed  site  activities  stemming  from  the  data 
review  process. 


The  initial  on-site  investigation  will  consist  of  a brief  site 
walkover.  The  objective  of  the  initial  walkover  is  to  evaluate, 
through  the  use  of  direct  instrumentation,  the  presence  at  a hazardous 
waste  site  of  conditions  which  pose  potential  safety  and  health 
hazards  to  employees  engaged  in  field  investigations.  These 
conditions  may  include  insufficient  oxygen  levels,  explosure  or 
flammable  vapor  levels,  high  or  toxic  concentrations  of  gases  or 
chemicals,  or  high  levels  of  nuclear  radiation. 

2.0  EQUIPMENT  AND  INSTRUMENTATION 

2.1  Personnel  Protection 

The  Site  Manager,  On-site  Coordinator,  and/or  the  field 
investigation  team  leader  must  coordinate  with  health  and  safety 
personnel  to  develop  a site  health  and  safety  plan  which  will 
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delineate  personnel  protection  equipment.  This  equipment  may 
consist  of  the  following  items. 

o Protective  clothing  (coveralls,  tyvek,  saranex,  or  splash 
( suits ) 

o Hard  hat  and  face  shield 
o Rubber  boots 
o Rubber  gloves  with  liners 

o Full  facepiece  respirator  (air  purifying  chemical  cartridge 
or  supplied  air  respirator) 

2.2  Direct  Reading  Instrumentation 

The  instrumentation  that  may  be  used  during  site  characterization 
includes : 

o Flame  or  photo  ionization  detectors  (HNU,  OVA,  AID) 
o Oxygen/explosivity  meter 
o Radiation  survey  meters 
o Respirable  dust  monitors 
o Gaseous  vapor  detection  tubes  and  pumps 
o Personnel  sampling  pumps  and  collection  tubes 

2.3  Sample  Collection  Equipment 

It  may  be  necessary  during  initial  site  characterization  to 
collect  environmental  or  source  material  samples  for  laboratory 
analysis.  This  equipment  may  include: 

o Field  log  book 
o Sample  jars  and  bottles 

o Sample  collection  tools  (augers,  trowels,  pipettes) 
o Gaseous  vapor  collection  tubes 
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o Chain  of  custody  records 

3.0  SITE  SURVEY  PROTOCOL 

3.1  Site  Evaluation  Form 

Prior  to  entry  to  any  uncontrolled  hazardous  waste  site,  a Site 
Personnel  Protection  and  Safety  Evaluation  form  (Form  F6269)  is 
completed.  This  form  must  be  reviewed  and  signed  by  supervisory 
and  entry  personnel  prior  to  site  entry. 

3.2  Site  Survey 

3.2.1  Staging  Area 

The  field  team  prepares  for  the  survey  at  a staging  area 
near  the  site  which  is  judged  to  represent  a clean  area. 
This  location  is  selected  for  donning  protective 
equipment,  zeroing  the  instrument,  taking  background 
readings,  establishing  a decontamination  center,  and 
preparing  for  the  survey. 

3.2.2  Site  Activities 

The  entire  site,  including  bulk  storage  vessels,  confined 
spaces,  waste  lagoons,  drum  storage  areas,  and  other 
points  of  interest  are  monitored  as  applicable  to  detect 
the  presence  of  potentially  hazardous  situations  (i.e., 
oxygen  deficiency,  explosive  atmospheres,  high  vapor  or 
radioactivity  levels,  physical  hazards).  Locations  of 
hazards  or  instrument  readings  exceeding  background  are 
written  in  log  books  or  recorded  for  later  transcription. 
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Oxygen  Deficiency 

The  entire  site,  but  particularly  confined  space  areas, 
should  be  monitored  for  oxygen  deficiency.  Readings 
should  be  taken  at  ground,  waist,  and  head  levels.  Any 
area  with  an  oxygen  level  of  less  than  19.5  percent  oxygen 
must  be  avoided.  Entry  into  confined  spaces  must  be 
performed  with  air  supplied  respirators.  Under  no 
circumstance  should  an  air  purifying  respirator  be  used 
for  confined  space  or  oxygen  deficient  atmosphere  entry  or 
work.  An  additional  note  of  caution  is  that  an 
explosivity  meter  will  not  function  properly  in  oxygen 
deficient  atmospheres.  An  oxygen  deficient  atmosphere  may 
be  explosive  but  the  explosivity  meter  will  not  respond  in 
an  oxygen  deficient  environment.  Oxygen  deficient 
atmospheres  should  be  treated  as  potentially  explosive. 

Explosivity 

Continuous,  ground,  waist,  and  head  level  readings  shall 
be  obtained  in  confined  areas  or  where  explosive  gases  are 
suspected.  If  readings  approach  or  exceed  10  percent  of 
the  lower  explosive  limit  (LEL),  extreme  caution  should  be 
exercised  in  continuing  the  investigation.  If  readings 
approach  or  exceed  25  percent  of  the  LEL,  all  personnel 
should  be  withdrawn  from  the  site  immediately.  Before 
resuming  any  on-site  activities,  project  personnel  should 
consult  with  fire  protection  experts  and/or  the  local  fire 
department  and  then  develop  explosion  prevention 
procedures  for  safe  site  work  conduct.  The  reader  is 
referred  to  the  discussion  of  oxygen  deficient 
atmospheres,  and  explosivity  meter  function,  in  the  Oxygen 
Deficiency  section  above. 
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Chemical  Vapors 

Organic  chemical  vapor  levels  shall  be  monitored  using  a 
photoionization  or  flame  ionization  vapor  detection 
instrument.  When  working  in  an  unknown  environment  (i.e., 
an  environment  in  which  atmospheric  constituents  are  not 
known)  and  wearing  air  purifying  respirators,  vapor 
concentration  cannot  exceed  5 parts  per  million  (ppm)  for 
a five  minute  Time  Weighted  Average  (TWA)  period.  If 
vapors  exceed  5 ppm,  the  site  must  be  evacuated  and 
re-entry  can  only  be  allowed  with  the  use  of  air  supplied 
respirators.  When  working  in  an  unknown  environment  and 
using  an  air  supplied  respirator,  atmospheric 
concentrations  cannot  exceed  500  ppm  for  continuous  site 
work.  If  concentrations  exceed  500  ppm  the  site  should  be 
evacuated  and  appropriate  health  and  safety  personnel 
contacted  to  determine  additional  personnel  protective 
equipment  or  safety  precautions  required  for  continued 
site  work. 

When  working  in  a known  environment  (i.e.,  atmospheric 
contituents  are  known),  atmospheric  concentrations  cannot 
exceed  the  Threshold  Limit  Value  (TLV)  for  the  compound  if 
no  respiratory  protective  equipment  is  being  run.  Air 
purifying  respirators  can  be  worn  only  if  the  atmospheric 
concentration  is  below  the  recommended  level  for  the 
cartridge  being  used  and  is  below  the  immediately 
dangerous  to  life  and  health  ( IDLH)  concentration.  Areas 
in  which  high  levels  of  vapors  are  encountered  should  be 
avoided  if  possible.  When  specific  chemical  vapors  are 
know  to  exist  on  the  site,  length  of  stain  tubes  specific 
for  that  compound  can  be  used. 
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Radioactivity 

The  site  should  be  monitored  for  radiation  levels.  If 
radioactivity  levels  approach  10.0  mi Hi roentgen/hour 
(mR/hr.),  a detailed  radiological  site  survey  shall  be 
conducted.  If  radioactivity  levels  are  greater  than  10.0 
mR/hr.,  the  site  should  be  evacuated  and  the  assistance  of 
a radiation  health  physicist  obtained  prior  to  site 
re-entry.  Normal  background  radioactivity  is 
approximately  0.02  mR/hr  and  activity  of  up  to  10.0  mR/hr 
are  acceptable  for  investigations  of  short  duration. 

Physical  Hazards 

Physical  hazards  can  include  electrical  (down  or  exposed 
power  lines),  unsafe  structures/deteriorated  buildings, 
tanks,  supports,  or  beams  that  are  in  the  process  of 
collapsing  (or  based  on  physical  evidence  may  collapse  at 
any  time);  pits  (open  or  closed);  trenches;  buried  tanks 
or  structures;  or  any  other  type  of  elevated,  surface,  or 
subsurface  structure  that  may  fall,  cause  a worker  to  trip 
or  fall,  or  cause  a worker  to  fall  into  it.  All  such 
hazards  should  be  located  and  described  during  initial 
site  entries. 

3.2.3  Decontamination 

Disposable  protective  clothing  should  be  worn  during 
initial  site  investigations.  Prior  to  leaving  the  site 
all  disposable  clothing  shall  be  placed  in  large 
industrial  grade  plastic  bags  and/or  55-gallon  drums. 

Boots  and  other  non-disposable  items  are  decontaminated 
using  portable  water  basins  and  industrial  grade 
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water-based  detergents.  Decontaminated  items  are  placed 
in  plastic  bags  prior  to  leaving  the  site.  All 
decontamination  equipment  shall  remain  on  site. 
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GENERAL  DECONTAMINATION  PROCEDURES 


1 . 0 INTRODUCTION 

In  order  to  reduce  risk  of  transfer  of  contaminants  from  areas  of 
known  contamination  to  known  clean  areas,  decontamination  of  personnel 
and  equipment  is  required.  A description  of  site  area  contamination 
zones  is  presented  in  Procedure  5621001.  The  decontamination 
procedures  shall  be  established  for  each  site  based  on  the  degree  of 
hazard  associated  with  the  site  and  the  amount  of  contact  with 
hazardous  materials  resulting  from  site  work.  Final  decontamination 
procedures  shall  be  reviewed  and  approved  by  the  site  Health  and 
Safety  Manager.  This  procedure  contains  only  general  decontamination 
protocols.  Specific  decontamination  protocols  are  presented  in  the 
REM  II  Health  and  Safety  Assurance  Manual. 

2 . 0 DECONTAMINATION  GUIDELINES 

2.1  Personnel  and  Equipment 

Decontamination  of  personnel  and  equipment  is  accomplished  by 
washing,  and  collection  of  washings  and  used  equipment  for 
treatment,  prior  to  deposition  in  sealed  drums.  A general  layout 
of  a decontamination  line  is  illustrated  in  Figure  1. 

Decontamination  procedures  are  designed  to  remove  contaminated 
debris  or  liquids  from  protective  equipment.  Sufficient  water 
and  solutions  will  be  available  at  each  site  to  wash  the 
materials  from  clothing.  Typical  decontamination  solutions  may 
consist  of  either  5 percent  sodium  carbonate  (^200^)  and  5 
percent  trisodium  phosphate  (Na^PO^)  4 lbs  each  to  10  gallons  of 
water  or  10  percent  calcium  hypochlorite  (CatClO^)  8 lbs  to  10 
gallons  of  water.  Rinse  solutions  generally  consist  of  5 percent 
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Figure  1 General  Decontamination  Layout 
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solutions  of  trisodium  phosphate.  Decontamination  solutions  of 
dilute  HC  may  also  be  used  when  appropriate.  The  final  rinse  for 
all  procedures  is  with  clean  water. 

2.2  Decontaminated  Garment  Storage 

Decontaminated  outer  garments  are  stored  in  a designated  area 
within  Zone  II.  Only  those  under  garments  which  will  be 
laundered  or  which  do  not  need  to  be  decontaminated  in  the 
decontamination  line  are  brought  into  the  trailer. 

2.3  Emergency  Decontamination 

For  emergency  decontamination,  an  outdoor  shower  shall  be  located 
within  Zone  II  and  supplied  with  clean  water  under  pressure.  The 
shower  will  be  located  above  a grate  which  allows  for  collection 
of  all  wash  waters  and  a pump  for  transfer  of  the  used  water  to 
properly  marked  drums  for  disposal  on  site. 

2.4  Intermittent  Work  Sites 

No  decontamination  will  be  required  for. outer  protective  clothing 
as  it  will  be  discarded.  If  equipment  becomes  contaminated,  it 
should  be  properly  stored  and  secured  in  the  contaminated  zone 
until  a later  time  when  it  can  be  properly  decontaminated. 
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PROCEDURE  FOR  USE  AND  MAINTENANCE  OF  FIELD  NOTEBOOKS 

1 . 0 INTRODUCTION 

Field  notebooks  provide  means  for  recording  all  data  collecting 
activities  performed  at  a site.  As  such,  entries  should  be  as 
descriptive  and  detailed  as  possible,  so  that  a particular  situation 
could  be  reconstructed  without  reliance  on  the  collector's  memory. 

2 . 0 NOTEBOOK  USE 

Field  notebooks  shall  be  bound,  4 x 7 to  8 x 10.5  inch  books  with 
consecutively  numbered  pages.  Notebooks  shall  be  permanently  assigned 
to  field  personnel,  but  are  to  be  stored  in  site  project  files  when 
not  in  use.  Each  notebook  is  identified  by  a document  control  number 
which  indicates: 

ZJX  - FN  - XXXX  - XX 


(Site  Number  - Field  Notebook  - Owner  Identification  - Sequence 
Number) 

The  cover  of  each  notebook  contains  the  following  information: 

o Person  or  Organization  to  whom  the  book  is  assigned 
o Book  Number 
o Site  Name  and  Number 
o Start  Date 
o End  Date 

Entries  into  the  logbook  may  contain  a variety  of  information.  At  the 
beginning  of  each  entry  the  following  information  is  recorded;  the 
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date,  start  time,  weather,  all  field  personnel  present,  level  of 
personal  protection  being  used  on-site,  and  the  signature  of  the 
person  making  the  entry  should  be  noted. 

All  measurements  made  and  samples  collected  are  recorded.  All  entries 
should  be  made  in  pen.  No  erasures  are  permitted.  If  an  incorrect 
entry  is  made,  the  data  will  be  crossed  out  with  a single  strike  mark 
and  initialled.  Entries  should  be  organized  into  easily 
understandable  tables  if  possible.  A sample  format  is  shown  in 
Exhibit  1. 

At  each  station  where  a sample  is  collected  or  a measurement  made,  a 
detailed  description  of  the  location  of  the  station,  which  includes 
compass  and  rangefinder  measurements,  are  recorded.  The  film  roll 
number  and  number  of  photographs  taken  at  the  station  are  also  noted. 

All  equipment  used  to  make  measurements  is  identified,  including  the 
date  on  which  the  equipment  was  calibrated. 

Samples  are  to  be  collected  following  sampling  procedures  described  in 
this  manual.  The  equipment  used  to  collect  samples  should  be  noted, 
along  with  the  time  of  sampling,  sample  description,  depth  at  which 
the  sample  was  collected,  volume  and  number  of  containers.  In 
addition,  the  identification  of  the  container  number  into  which  the 
sample  is  placed  in  the  field  is  recorded.  Sample  numbers  are 
assigned  prior  to  going  on-site.  Duplicates,  which  receive  an 
entirely  separate  sample  number,  are  noted  under  sample  description. 
Significant  field  notebook  entries  (samples  collected,  significant 
observations)  must  be  countersigned  by  another  member  of  the  project 
team. 
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EXHIBIT  1 

TYPICAL  FIELD  NOTEBOOK  ENTRY  FORMAT 


START  TIME 


DATE 


WEATHER: 


FIELD  PERSONNEL: 


LEVEL  OF  PERSONAL  PROTECTION: 
RECORDER'S  SIGNATURE: 


EQUIPMENT  (NAME/CONTROL  NO.):  _ 

CALIBRATION  DATE:  

Station  No. /Location  Description: 


Film  Roll  Number:  Photograph  Numbers: 

Station  No.  Parameter  (Units) 
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Typical  Field  Notebook  Entry  Format  (Cont.) 


Date 

Start  Time 


Sampling  Equipment: 


Sample 

No.  Time  Description  Depth  Number  Volume  Chest  No.  Comments 
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SAMPLE  CLASSIFICATION,  HANDLING  AND  SHIPMENT 


1 . 0 INTRODUCTION 

The  protocols  for  the  classification,  handling,  and  shipment  of 
samples  collected  on  and  adjacent  to  uncontrolled  hazardous  waste 
sites  are  presented  in  this  procedure.  Steps  in  the  procedure  should 
be  followed  to  ensure  the  integrity  of  the  samples,  as  well  as 
protecting  the  welfare  of  the  persons  involved  in  the  shipment,  the 
shipper,  and  receiver  of  the  samples.  When  sent  by  common  carrier, 
the  packaging,  labeling  and  shipping  of  hazardous  wastes  and 
substances  is  regulated  by  the  U.S.  Department  of  Transportation 
(DOT;  49  CFR) . 

2.0  SAMPLE  CLASSIFICATION 

Samples  obtained  at  uncontrolled  hazardous  waste  sites  are  classified 
as  either  environmental  samples  or  hazardous  samples.  Environmental 
samples  are  those  which  contain  low  levels  of  contaminants  and  require 
implementation  of  limited  precautionary  procedures.  Hazardous  samples 
are  those  which  could  possibly  contain  dangerous  levels  of 
contaminants.  Hazardous  samples  must  be  packaged  and  labeled 
according  to  procedures  specified  by  the  U.S.  DOT,  or  the  state  DOT, 
whichever  is  more  stringent. 

2.1  Environmental  Samples 

Environmental  samples  are  those  samples  known  not  to  contain 
dangerously  high  levels  of  contaminants.  If  any  doubt  exists  as 
to  the  extent  of  contamination,  samples  should  be  treated  as 
hazardous . 
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Environmental  samples  are  collected  in  an  appropriate  container 
allowing  approximately  10  percent  air  space  (ullage)  so  that  the 
container  is  not  full  at  130’  F.  If  a head  space  is  not  desired 
for  a particular  analysis  (i.e.,  volatile  organic  analyses),  the 
container  should  be  placed  inside  another  container,  to  provide 
the  desired  head  space.  The  sealed  and  labeled  container  is  then 
placed  inside  a ziplock  polyethylene  bag  which  is  also  sealed. 

The  sealed  package  is  then  placed  inside  a shipping  container, 
packed  so  as  to  prevent  breakage.  No  precautionary  notices  are 
required  on  the  package  exterior. 

2.2  Hazardous  Samples 

Samples  not  designated  as  environmental  samples  or  which  are 
known  to  contain  hazardous  materials  must  be  considered 
hazardous.  DOT  has  established  a prioritized  system  of 
transportation  categories  which  depends  on  the  degree  of 
hazardousness  of  the  material.  The  relevant  portion  of  this 
listing  is  shown  in  Table  1. 

Initially,  all  samples  should  be  surveyed  for  radiation.  If 
radiation  levels  are  below  0.5  millirens  per  hour  at  the  surface 
of  the  package  material,  the  sample  is  not  shipped  as 
radioactive.  If  the  radiation  level  exceeds  0.5  millirens  per 
hour,  the  sample  is  shipped  as  radioactive.  The  Code  of  Federal 
Regulations  Title  49,  sub  part  I,  should  be  consulted  to  provide 
proper  shipping  containment  for  shipping  of  a radioactive  sample. 

Poison  "A"  is  the  next  category  on  the  DOT  list.  Poison  "A" 
substances  (listed  in  Table  2)  are  defined  by  DOT  as  extremely 
dangerous  poisonous  gases  or  liquids  of  such  toxicity  that  a very 
small  amount  of  gas,  or  vapor  of  the  liquid,  mixed  with  air  is 
life  threatening.  Many  of  the  Poison  "A"  materials  are  gases  or 
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SAMPLE  CLASSIFICATION,  HANDLING  AND  SHIPMENT 


1 . 0 INTRODUCTION 

The  protocols  for  the  classification,  handling,  and  shipment  of 
samples  collected  on  and  adjacent  to  uncontrolled  hazardous  waste 
sites  are  presented  in  this  procedure.  Steps  in  the  procedure  should 
be  followed  to  ensure  the  integrity  of  the  samples,  as  well  as 
protecting  the  welfare  of  the  persons  involved  in  the  shipment,  the 
shipper,  and  receiver  of  the  samples.  When  sent  by  common  carrier, 
the  packaging,  labeling  and  shipping  of  hazardous  wastes  and 
substances  is  regulated  by  the  U.S.  Department  of  Transportation 
(DOT;  49  CFR) . 

2.0  SAMPLE  CLASSIFICATION 


Samples  obtained  at  uncontrolled  hazardous  waste  sites  are  classified 
as  either  environmental  samples  or  hazardous  samples.  Environmental 
samples  are  those  which  contain  low  levels  of  contaminants  and  require 
implementation  of  limited  precautionary  procedures.  Hazardous  samples 
are  those  which  could  possibly  contain  dangerous  levels  of 
contaminants.  Hazardous  samples  must  be  packaged  and  labeled 
according  to  procedures  specified  by  the  U.S.  DOT,  or  the  state  DOT, 
whichever  is  more  stringent. 

2.1  Environmental  Samples 

Environmental  samples  are  those  samples  known  not  to  contain 
dangerously  high  levels  of  contaminants.  If  any  doubt  exists  as 
to  the  extent  of  contamination,  samples  should  be  treated  as 
hazardous. 
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Environmental  samples  are  collected  in  an  appropriate  container 
allowing  approximately  10  percent  air  space  (ullage)  so  that  the 
container  is  not  full  at  130’  F.  If  a head  space  is  not  desired 
for  a particular  analysis  (i.e.,  volatile  organic  analyses),  the 
container  should  be  placed  inside  another  container,  to  provide 
the  desired  head  space.  The  sealed  and  labeled  container  is  then 
placed  inside  a ziplock  polyethylene  bag  which  is  also  sealed. 

The  sealed  package  is  then  placed  inside  a shipping  container, 
packed  so  as  to  prevent  breakage.  No  precautionary  notices  are 
required  on  the  package  exterior. 

2.2  Hazardous  Samples 

Samples  not  designated  as  environmental  samples  or  which  are 
known  to  contain  hazardous  materials  must  be  considered 
hazardous.  DOT  has  established  a prioritized  system  of 
transportation  categories  which  depends  on  the  degree  of 
hazardousness  of  the  material.  The  relevant  portion  of  this 
listing  is  shown  in  Table  1. 

Initially,  all  samples  should  be  surveyed  for  radiation.  If 
radiation  levels  are  below  0.5  millirens  per  hour  at  the  surface 
of  the  package  material,  the  sample  is  not  shipped  as 
radioactive.  If  the  radiation  level  exceeds  0.5  millirens  per 
hour,  the  sample  is  shipped  as  radioactive.  The  Code  of  Federal 
Regulations  Title  49,  sub  part  I,  should  be  consulted  to  provide 
proper  shipping  containment  for  shipping  of  a radioactive  sample. 

Poison  "A"  is  the  next  category  on  the  DOT  list.  Poison  "A" 
substances  (listed  in  Table  2)  are  defined  by  DOT  as  extremely 
dangerous  poisonous  gases  or  liquids  of  such  toxicity  that  a very 
" small  amount  of  gas,  or  vapor  of  the  liquid,  mixed  with  air  is 

^ life  threatening.  Many  of  the  Poison  "A"  materials  are  gases  or 
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TABLE  1 DOT  HAZARDOUS  MATERIALS  CLASSIFICATION 


1. 

Radioactive  Material 

12. 

Combustible  liquid  (in 

2. 

Poison  "A" 

containers  having  capacity 

3. 

Flammable  Gas 

exceeding  110  gallons) 

4. 

Non-flammable  gas 

13. 

ORM-B 

5. 

Flammable  liquid 

14. 

ORM-A 

6. 

Oxidizer 

15. 

Combustible  liquid  (in 

7. 

Flammable  Solid 

containers  having  capacity 

8. 

Corrosive  Material  (liquid) 

of  110  gallons  or  less) 

9. 

10. 

11. 

Poison  B 

Corrosive  Material  (solid) 
Irritating  Materials 

16. 

ORM-E 

TABLE  2 CLASS  "A"  POISONS 
TEMPERATURES 

AND  THEIR  PHYSICAL  STATE  AT  ROOM 

Compound 

Physical  State 

arsine 

gas 

bromoacetone 

liquid 

chloropicrin  & methyl  chloride  mixture 
chloropicrin  & non-flammable,  non-liquif ied 

gas 

compressed  gas  mixture 

gas 

cyanogen  chloride 

gas  at  temperature 
greater  than  13.1 
degrees  C 

cyanogen  gas 

gas  identification  set 

gas 

gelatin  dynamite  (H.E.  Germaine) 

- 

grenade  (with  poison  "A"  gas  charge) 
hexaethyl  tetraphospate  & compressed 

■“ 

gas  mixture 

gas 

hydroyanic  acid  (prussic)  solution) 

liquid 

hydrocyanic  acid,  liquified 
insecticide  liquified  gas,  containing 

gas 

poison  "A"  or  poison  "B"  material 

gas 

me  thyldic’nlo  roar  sine 

liquid 

nitric  oxide 

gas 

nitrogen  peroxide 

gas 

nitrogen  tetroxide 

gas 

nitrogen  dioxide,  liquid 

gas 

parathion  & compressed  gas  mixture 

gas 

phosgene  (diphosgene) 

liquid 
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compressed  gases  and  would  not  be  found  in  drum  type  containers. 
Liquid  poison  "A"'s  would  probably  be  found  in  closed  containers 
which  provides  a "worst  case"  situation.  Not  all  samples  found 
in  drums  should  be  labeled  Poison  "A".  Based  upon  the  informaton 
available,  a judgement  must  be  made  as  to  the  hazard  class  of  the 
sample.  If  the  sample  is  suspected  or  determined  to  fall  within 
the  Poison  "A"  classification,  packaging  procedures  specified  by 
DOT  should  be  followed  as  specified  in  49  CFR,  Part  173.326-328. 

The  next  two  classifications  in  the  DOT  series  are  "flammable"  or 
"non-flammable"  gases.  Few,  if  any,  gas  samples  are  expected  to 
be  collected  at  uncontrolled  hazardous  waste  sites.  Use  this 
category  only  when  shipping  containerized  gases  or  gas  samples. 

The  next  category  to  be  considered  is  "flammable  liquids". 
Hazardous  samples  in  liquid  form,  unless  known  to  fall  into  a 
lower  category,  will  be  handled,  packaged  and  shipped  at  this 
level  of  concern.  However,  lesser  categories  will  generally  not 
be  considered  because  flashpoint  testing  required  to  drop  to  a 
lower  level  is  difficult  and  possibly  dangerous  in  the  field.  It 
is  more  practical  to  handle  samples  at  the  "flammable"  level  than 
to  undertake  field  determination  of  the  flash  point. 

Solids  samples  known  or  suspected  to  be  flammable  are  shipped  as 
flammable  solids.  Non-flammable  solids  may  be  shipped  as  Poison 
"B",  corrosive,  or  irritant  materials  based  on  characteristics  of 
the  sample  and  DOT  regulations. 

Small  quantities  (i.e.,  less  than  5 pounds  of  a solid  and  one 
pint  of  liquid  in  a single  package)  of  hazardous  waste  samples 
can  be  shipped  under  the  Other  Regulated  Material  (ORM)  category. 
If  the  material  is  known,  the  ORM-A  or  ORM-B  classification  may 
be  used.  49  CFR  173  parts  K and  L list  the  ORM  A and  ORM  B 
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Materials.  If  the  material  is  unknown  or  not  listed  under  parts 
K and  L,  the  ORM-E  category  may  be  used.  The  ORM-E  category  is 
for  hazardous  waste  liquids  and  solids,  not  otherwise  specified. 

The  following  steps  apply  to  handling  flammable  liquid  and  solid 
samples. 

3 . 0 SAMPLE  PACKAGING 

Samples  are  collected  in  glass  containers  with  non-metallic, 
teflon-lined  screw  caps.  Sufficient  ullage  (approximately  10  percent 
by  volume)  is  allowed  so  that  the  container  is  not  liquid-full  at  130 
degrees  Fahrenheit.  If  an  air  space  in  the  inner  most  container 
cannot  be  tolerated  in  order  to  maintain  sample  integrity,  the  sample 
shall  be  placed  within  a second  container  to  provide  the  required  air 
space. 

In  collecting  a solid  material,  the  container  plus  contents  shall  not 
exceed  1 pound  net  weight.  Large  quantities  of  material,  up  to  1 
gallon,  may  be  collected  if  the  flash  point  of  the  sample  can  be 
determined  to  be  73  degrees  Fahrenheit  or  higher.  If  this  is  the 
case,  this  information  should  be  marked  on  the  outside  container 
(carton,  etc.),  but  only  a single  (1  gallon  or  less)  bottle  may  be 
packed  in  an  outside  container  with  10  percent  air  space.  The 
shipping  papers  are  required  to  state  that  the  "flash  point"  is  73 
degrees  or  higher. 

Seal  the  sample  container  and  place  each  in  a separate  2-mil  thick  (or 
thicker)  ziplock  polyethylene  bag.  The  sample  identification  tag 
should  be  positioned  to  enable  it  to  be  read  through  the  bag. 

Each  sealed  bag  shall  be  placed  inside  an  appropriate  sized  metal  can 
or  other  COT  approved  container  with  enough  noncombustible,  absorbent, 
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cushioning  material  (e.g.,  bentonite,  vermiculite  or  diatomaceous 
earth)  to  prevent  breakage  and  provide  for  absorption  of  liquid;  one 
bag  per  can.  Pressure  close  the  can  and  use  clips,  tape  or  other 
positive  means  to  hold  the  lid  securely,  tightly,  and  effectively. 

The  metal  cans  or  other  DOT-approved  container,  or  a single  1-gallon 
bottle  shall  be  placed  into  a strong  outside  container,  such  as  a 
metal  picnic  cooler  or  an  approved  fiberboard  box  and  surrounded  with 
noncombustible,  absorbing  packaging  material  for  stability  during 
transport. 

4.0  MARKING  AND  LABELING 


Abbreviations  are  used  only  where  specified  by  DOT.  The  following 
information  shall  be  placed  on  each  metal  can,  other  DOT-approved 
container,  or  1-gallon  bottle.  Appropriate  labels  are  supplied  by  the 
Regional  Equipment  Manager. 

The  label  should  contain  the  laboratory  name  and  address  and 
appropriate  DOT  hazardous  shipment  category.  As  a conservative 
approach  "Flammable  Liquid  N.O.S.  UN1922"  can  be  used  for  most  liquids 
and  "Flammable  Solid  N.O.S.  UN1325"  for  most  solids.  If  you  know  for 
certain  that  the  sample  is  not  a flammable  liquid  or  solid,  then 
another  category  in  the  DOT  hierarchy  should  be  used.  Not  other 
specified  (N.O.S.)  is  used  when  the  sample  is  not  identified. 

Identify  the  sample  by  name  and  UN  identifier  when  known. 

The  following  DOT  labels  shall  be  placed  on  the  outside  of  the  can  (or 
bottle),  depending  on  contents. 

"Cargo  Aircraft  Only"  (Danger  Peligro)  - "Flammable  Liquid", 
"Flammable  Solid",  "Dangerous  When  Wet"  or  "Corrosive". 
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If  the  cans  are  placed  in  an  exterior  container,  both  the  container 
and  inside  can  (or  bottle)  must  have  the  same  markings  and  labels  as 
above. 

"LABORATORY  SAMPLES"  and  "THIS  SIDE  UP"  or  "THIS  END  UP"  should  also 
be  marked  on  the  top  and/or  front  side  of  the  outside  container,  and 
upward  pointing  arrows  should  be  placed  on  all  4 sides  of  the  exterior 
container. 

5.0  SHIPPING  PAPERS 

Abbreviations  shall  be  used  only  where  specified  below.  The  bill  of 
lading  supplied  by  the  carrier  should  be  completed  and  the 
certification  statement  signed  (if  not  provided  by  the  carrier, 
standard  industry  form  shall  be  used)  with  the  following  information 
in  the  order  listed.  One  form  may  be  used  for  more  than  one  exterior 
container. 

"Flammable  Liquid,  n.o.s.  UN1993"  or  "Flammable  Solid,  n.o.s. 
UN1325",  "Cargo  Aircraft  Only",  "Limited  Quantity"  or  "Ltd. 

Qty.",  "Laboratory  Samples",  "Net  Weight  " or  "Net  Volume 

" of  hazardous  contents,  by  item,  if  more  than  one  metal 

can  is  inside  of  exterior  container. 

The  net  weight  or  net  volume  must  be  placed  just  before  or  just  after 
the  "Flammable  Liquid,  n.o.s."  or  "Flammable  Solid,  n.o.s." 
description. 

A complete  chain-of-custody  record,  enclosed  in  an  envelope  is 
included  in  the  sample  container. 

Containers  must  be  loaded  or  otherwise  sealed. 
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6 . 0 TRANSPORTATION 


All  samples  should  be  shipped  by  Federal  Express.  "Cargo  Only" 
aircraft  may  be  used,  but  hazardous  samples  shall  not  be  transported 
by  any  carrier  which  also  carries  passengers. 

Hazardous  or  environmental  samples  may  be  transported  by  CDM  personnel 
in  private  vehicles. 
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SAMPLE  IDENTIFICATION  PROCEDURE 

1 . 0 INTRODUCTION 

A coding  system  will  be  used  to  identify  each  sample  taken  during  the 
sampling  program.  This  coding  system  will  provide  a tracking  record 
to  allow  retrieval  of  information  about  a particular  sample  and  assure 
that  each  sample  is  uniquely  identified. 

2.0  SAMPLE  IDENTIFICATION 

Each  sample  is  identified  by  a unique  code  which  indicates  the  site 
number,  sample  type,  sample  point,  and  sequence  number.  An  example  of 
the  sample  identification  code  will  be  as  follows: 

150-SW-010-003 

Where  150  indicates  the  site  number,  SW  the  sample  type,  010  the 
sample  point,  and  003  the  sequence  number. 

A three  digit  number  will  be  used  to  identify  each  site.  The  site 
number  will  be  obtained  from  the  National  Project  Management  Office 
and  be  used  as  an  identifier  for  all  samples  collected  at  that  site. 

A two  letter  designation  is  used  to  identify  the  specific  type  of 
sample  being  taken  followed  by  three  digits  which  indicate  the  station 
location.  The  sample  types  which  will  be  collected  during  the 
remedial  site  investigations  are: 

SW  - Surface  water  grab  sample  (streams,  rivers,  lakes,  runoff) 

SF  - Surface  water  flow  (continous  measurement) 
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GW  - Ground  water  sampled  from  various  types  of  wells 

WQ  - Continuous  water  quality  measurement 

SL  - Soil  samples  (beds,  surface  soil,  surface  borings) 

SS  - Subsurface  samples  (drill  core,  split  spoon,  etc.) 

SD  - Sediment  samples  collected  from  stream  beds,  lagoons,  etc. 

LG  - Lagoon  samples 

TS  - Tank  samples  including  above  ground  and  below  ground 
enclosures 

DM  - Drum  samples 

AM  - Meteorological  station 

AG  - Gaseous  air  samples 

AP  - Particulate  air  samples 

AO  - Organic  air  samples 

MS  - Trace  metal  samples 

RS  - Rock  samples 

BI  - Biological  samples 

A three  digit  number  will  be  used  to  identify  a sample  point  location. 
This  location  can  be  a soil  sample  point,  bore  hole,  well,  drum,  tank 
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surface  water  sample  point,  lagoon  point,  air  monitor  station,  or  any 
other  point  where  a source  material,  water,  soil,  core,  or  air  sample 
may  be  taken. 

The  final  sample  identification  code  will  be  a sequence  identifier. 
This  number  will  be  used  to  identify  separate  samples  collected  at  the 
same  sample  point. 

The  sample  type,  sample  point  identifier  and  sequence  number  codes 
should  be  established  for  each  sample  to  be  collected  prior  to  field 
activities.  This  step  can  be  performed  manually  or  through  the  use  of 
computer  programs. 
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PROCEDURE  FOR  SAMPLE  POINT  MARKING  AND  PHOTOGRAPHIC  EVIDENCE  DOCUMENTATION 

1 . 0 INTRODUCTION 

Protocols  in  this  procedure  should  be  followed  when  permanently 
marking  sample  points  and  documenting  site  conditions  and  evidence 
with  a camera.  ' 

2.0  SAMPLE  POINT  MARKING 

All  sample  points  are  located  based  on  criteria  presented  in  the 
project  operations  plan.  Following  locating  a single  sample  point,  a 
wooden  stake  (approximately  2 x 2 x 24  inches)  is  driven  12  to  14 
inches  into  the  ground.  This  will  allow  approximately  8 to  10  inches 
of  the  stake  to  remain  visible  above  ground.  The  top  portion  of  the 
stake  shall  be  painted  orange  and  labeled  for  identification  purposes. 
The  label  shall  contain  the  site  identification,  sample  number,  and 
sample  type  identifier  as  specified  in  Procedure  5622002.  This 
process  is  repeated  for  all  sample  points. 

The  location  of  each  stake  shall  be  recorded  by  use  of  coordinates 
referenced  to  a USGS  map  or  permanent  object.  This  may  be 
accomplished  by  use  of  compass  and  rangefinder  or  surveying  equipment. 
The  location  of  the  stake  shall  be  identified  with  respect  to  an 
existing  permanent  stationary  object.  This  object  should  be  unique 
and  preferably  at  ground  level  such  as  the  base  of  a radio  tower, 
lamppost,  flagpole,  smokestack,  etc.  This  will  ensure  proper 
recognition  and  accurate  distance  measurement  of  the  reference  object. 
Using  buildings  and  similar  massive  structures  is  discouraged  since 
errors  can  result  when  using  a wall  or  other  nonpoint  objects  as 
reference  objects. 
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To  locate  a point  with  respect  to  an  existing  object,  a single  compass 
bearing  and  one  distance  measurement  are  required.  The  two  items  form 
a vector  which  can  effectively  be  used  to  uniquely  locate  the  sampling 
point. 

If  only  one  of  these  field  devices  (compass  or  rangefinder)  is  readily 
available,  it  is  still  possible  to  use  either  two  distances  or  two 
compass  bearings  to  locate  a point.  By  locating  the  point  in  this 
manner,  laws  of  geometry  and  trigonometry  can  be  employed  to  find  all 
angles  and  distances.  Even  if  the  vector  method  is  used,  it  may  be 
wise  to  select  two  position  vectors  for  extra  assurance. 

Caution  should  be  exercised  when  using  a compass  to  identify  the 
location  of  a sample  point.  A compass  will  yield  directional 
information  with  respect  to  magnetic  north  and  maps  are  plotted  with 
respect  to  true  north.  The  difference  is  the  angle  between  true  and 
magnetic  declination,  and  at  any  given  point  depends  on  the  location 
of  that  point  on  the  continent.  Care  must  also  be  taken  to  avoid 
interferences  from  massive  metal  objects,  steeltowers,  tanks,  drums, 
etc. 

3.0  PHOTOGRAPHIC  EVIDENCE 

The  final  step  in  the  sample  point  identification  process  is  to 
photograph  the  point  with  respect  to  the  surrounding  structures.  A 
picture  of  the  sample  point  should  be  taken  so  the  position  of  the 
stake  can  be  seen  relative  to  the  stationary  object  used  to  locate  it. 
Also,  if  the  sample  point  has  relevence  to  the  overall  site,  then  a 
picture  should  be  taken  showing  the  location  of  the  stake  in  relation 
to  the  site  area. 

The  particular  picture  number  and  roll  number  (if  more  than  one  roll 
of  film  is  used)  should  be  logged  in  the  field  notebook  to  identify 
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which  sampling  site  is  depicted  in  the  photograph.  The  film  roll 
number  can  be  identified  simply  by  taking  a photograph  of  an 
informational  sign  on  the  first  frame  of  the  roll.  This  sign  would 
have  the  job  and  film  roll  number  written  on  it  so  as  to  identify  the 
pictures  contained  on  the  roll. 

For  example: 


PAS 

Roll  Number  1 
Frame  Number  1 of  36 
20  March,  1985  Don  Pompelia. 
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SAMPLE  CONTAINER  LABELING  PROCEDURES 


1 . 0 INTRODUCTION 

The  protocols  for  labeling  of  all  samples  collected  at  REM  II  sites 
are  presented  in  this  procedures. 

2.0  SAMPLE  CONTAINER  LABELING 

All  samples  must  be  identified  with  a self-adhesive  Chain  of  Custody 
Label  which  shall  be  attached  directly  to  the  outside  of  the 
container.  Sample  labels  must  be  completed  with  a waterproof  pen. 

An  example  of  the  sample  label  is  shown  in  Figure  1.  The  information 
recorded  on  the  sample  label  includes  the  following: 

o Sample  Container  Prepared  by  - Initials  of  laboratory 

personnel  who  cleaned  and/or  added  preservatives  and  attached 
label . 

o Sample  Identification  Codes  - This  is  the  code  described  in 
Procedure  5622002.  The  code  will  be  placed  on  the  label  based 
on  specifics  presented  in  the  Sampling  Plan  section  of  the 
Project  Operations  Plan. 

o Site  Name  - Two  or  three  word  site  identifier 

o Date  - A six  digit  number  indicating  the  month,  day  and  year 
of  collection 

o Time  - A four  digit  number  indicating  the  military  time  of 
collection. 
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FIGURE  1.  EXAMPLE  OF  CHAIN-OF-CUSTODY  SAMPLE  LABEL 


CHAIN-OF-CUSTODY  SAMPLE  LABEL 


SAMPLE  CONTAINER  PREPARED  BY  

SAMPLE  IDENTIFICATION  CODE  SITE  NAME  

PRESERVATIVE  

DATE  TIME  PARAMETER  TO  BE  ANALYZED: 

TEMP  ( 'F)  

SAMPLED  BY  

REFERENCE  

SPECIAL  INSTRUCTIONS/CAUTIONS:  


LABORATORY  NO. 
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o Temperature  (’F)  - The  approximate  temperature  at  which  the 
sample  was  collected. 

o Sample  By  - Initials  of  person(s)  who  collected  the  sample. 

o Reference  - The  procedure  number  of  the  sampling  protocol 
followed  in  collecting  the  sample. 

o Special  Instructions/Cautions  - Are  noted  in  this  area.  Split 
samples  are  labeled  with  identical  information  and  "split"  is 
noted  in  the  special  instructions/cautions  box. . Duplicates 
are  given  entirely  separate  identification  numbers  and  are  not 
identified  on  the  sample  label. 

o Preservative  - If  a preservative  is  added  to  the  sample 
container  it  is  noted.  If  no  preservative  is  added,  enter 
"none" . 

o Parameter  to  be  Analyzed  - Specific  parameters  or  general 
groups  of  parameters. 

o Laboratory  Number  - Sample  identification  number  used  by  the 
laboratory  analyzing  the  sample. 

As  each  sample  is  collected,  a record  is  made  in  the  field  notebook 
and  the  sample  is  placed  in  a numbered  container.  The  chests  are 
brought  to  the  decontamination  area  (Zone  II)  where,  if  necessary,  the 
samples  are  separated  for  shipping  to  the  analytical  laboratories 
specified  in  the  Project  Operations  Plan.  Chain-of-Custody  records 
(F6260)  are  filled  out  for  all  samples  as  described  in  the  following 
section. 
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Sample  label  information  is  filled  in  to  the  extent  possible  prior  to 
field  sampling. 

For  samples  requiring  decontamination,  the  self  adhesive 
chain-of-custody  label  must  be  completely  covered  with  clear  mylar 
tape  prior  to  sampling. 
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CHAIN— OF-CUSTODY 


1 . 0 INTRODUCTION 


Chain-of-Custody  procedures  provide  documentation  of  the  handling  of 
each  sample  from  the  time  it  is  collected  until  it  is  destroyed.  Such 
a written  record  is  especially  important  if  the  results  of  analyses  of 
samples  will  be  used  to  support  litigation. 

2 . 0 CHAIN-OF-CUSTODY  PROTOCOLS 

To  maintain  a record  of  (1)  sample  collection,  (2)  transfer  of  sample 
between  personnel,  (3)  sample  shipment,  and  (4)  receipt  by  the 
laboratory  which  will  analyze  the  sample  (which  will  then  continue  the 
chain-of-custody  within  their  laboratory  records),  a "Chain-of-Custody 
Record"  is  filled  out  for  each  sample  type  at  each  sampling  location. 
Form  F6260,  or  a resonable  facsimile,  will  be  used  on  the  REM  II 
program.  Each  time  the  samples  are  transferred  to  another  custodian, 
signatures  of  the  person  relinquishing  the  sample  and  receiving  the 
sample,  as  well  as  the  time  and  date,  should  document  the  transfer. 

As  stated  in  Procedure  5622004  each  sample  container  will  be  labeled 
with  a pressure  sensitive  gummed  label.  The  label  contains  the  sample 
number,  date  and  time  of  sample  collection,  location  of  sample 
collection,  depth  of  sample  collection,  preservatives  used  and  the 
names  of  collector(s)  and  initial(s). 

The  chain-of-custody  form  (F6260)  will  include  four  pressure  sensitive 
copies  so  that  four  forms  are  filled  out  simultaneously.  The  On-site 
Coordinator  retains  the  original  and  any  extra  copies,  and  additional 
copies  are  shipped  with  the  samples  until  they  are  received  by  the 
laboratory! ies } . If  samples  are  split  to  different  labs,  a copy  will 
go  to  each  lab.  Care  must  be  taken  that  all  four  copies  are  legible. 
If  additional  duplicate  sheets  are  required,  the  person  relinquishing 
the  samples  is  responsible  for  filling  out  additional  copies,  or 
making  reproductions.  The  original  must  be  returned  by  the  On-site 
Coordinator  to  the  site  project  files. 
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The  Chain-of-Custody  Record  will  be  placed  in  a ziplock  bag  and  placed 
inside  of  all  shipping  and  transport  containers.  All  samples  will  be 
shipped  by  Federal  Express  to  the  laboratory  specified  in  the  project 
operations  plan.  Samples  should  be  packed  so  that  no  breakage  will 
occur.  The  shipping  or  external  container  should  be  sealed  with 
evidence  tape  and  initialled  so  that  any  sign  of  tampering  is  easily 
visible. 
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SAMPLE  BOTTLE  PREPARATION,  SAMPLE  PRESERVATION  AND  MAXIMUM  HOLD  TIMES 


1 . 0 INTRODUCTION 

Complete  and  unequivocal  preservation  of  samples,  either  domestic 
sewage,  industrial  wastes,  or  natural  waters,  is  a practical 
impossibility.  Regardless  of  the  nature  of  the  sample,  complete 
stability  for  every  constituent  is  not  likely  to  be  achieved.  At 
best,  preservation  techniques  can  retard  the  chemical  and  biological 
changes  that  inevitably  continue  after  the  sample  is  removed  from  the 
parent  source.  Degradation  of  the  sample  ceass  only  if  it  is 
preserved  at  a temperature  of  absolute  zero  ( —27 3 ' C ) . Therefore,  as  a 
general  rule,  it  is  best  to  analyze  the  samples  as  soon  as  possible 
after  collection.  This  is  especially  true  when  the  analyte 
concentration  is  expected  to  be  in  the  low  ug/1  range. 

Methods  of  preservation  are  relatively  limited  and  are  intended 
generally  to  (1)  retard  biological  action,  (2)  retard  hydrolysis  of 
chemical  compounds  and  complexes,  (3)  reduce  volatility  of 
constituents,  and  (4)  reduce  absorption  effects.  Preservation  methods 
are  generally  limited  to  pH  control,  chemical  addition,  refrigeration, 
and  freezing. 

t 

The  recommended  preservative  for  various  constituents  is  given  in 
Table  1.  Preservation  techniques  for  samples  requiring  more  than 
simple  refrigeration  or  filtering  are  discussed  in  section  3.0.  Other 
information  provided  in  the  table  is  an  estimation  of  the  volume  of 
sample  requirred  for  the  analysis,  the  suggested  type  of  container, 
and  the  maximum  recommended  holding  times  for  samples  properly 
preserved. 

To  minimize  changes  in  the  chemical  quality  of  a sample  during 

shipping  and  storage  prior  to  analysis,  the  sampler  should  use  proper 

containers  and  adequate  procedures  for  sample  preservation  and 
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Parameter  No  /name 


I* 

M and  total 

/COCO 

ac  Tests: 


Container  ' 


r*V 

.Kjnia » 

ochermcal  oxygen  demand 

. Bromide 

■ 4 Biochemical  oxygen  demand,  carbonaceous 

'5  Chemical  oxygen  demand 

t6  Chlonde  

t 7 Chlorine,  total  residual 

21  Color  

?3-?4  Cyanide,  total  and  amenable  to  chlorination 
25  Fluor *1*  ... 

27  Hardness 

28  Hydrogen  *on  (pH) 

31.  43  Kjeipahl  and  orgemc  nitrogen 

’ 


Metals 

'8  Chromium  VI  

35  Mercury 

3.  S-8.  to.  12.  13.  19.  20, 


G 

G 

G 

G 

G 

G 

G 

G .. 

G 

G 

G 


..  22.  28.  29,  30.  32-34,  38.  37  45  47  51  s? 

SS^Niltfie63'  70"72'  74'  75  M#U"*'  8,CeP'  cr}'ow'um  Vl  and 'mercury’ 

39  Nitrate-mime 

40  Nitnte 

4 1 Oil  and  grease 

42  Orqamc  cartoon 

44  Orihophosphale 

46  Orygen.  Dissolved  Probe 

4 7 Winkler  

46  Phenols  

49.  Phosphorus  (elemental) 

50  Phosphorus,  total 

53.  Residue,  total  

54  Residue.  Filterable  

55  Residue.  Nonlilterable  (TSS)  

56.  Residue.  Sertleable ......... 

57  Residue,  volatile 

81  Silica  ...  

64  Specific  conductance  

65  Suitaie 

68.  Sulfide 


56- 


G 

G 

G 


G 

G 

G... 

G... 

G 


Bottle  and  lop 

do  

G only 

G ..." 

P G 

G 

G 

G 

G 

G 


67 

68 
69 
73 


Sulfite 

Sudactants  

Temperature.. 
Turbidity 


39-43,  4S-4  7.  56.  66.  88. 


Table  iC — Organic  Tests  • 

13.  18-20,  22.  24-28.  34-37. 

PurgeaDle  Halocartoons 
6.  57.  90  Purgeable  aromatic  hydrocarbons 
3.  4.  Acrolein  and  acrylomlnle 
23.  30.  44.  49.  53.  67.  70.  71.  83.  85.  96  Phenols  - 


89.  92-95.  97 


G 

G 

G 


7.  38.  Benjidines" 

>4.  17.  48.  50-52  Phthaiale  esters" 


72-74  Nitrosammes " 

76-82  PC8s  " acrylomlnle 

54.  55.  65  69  Nitroaromalics  and  isophorone" 

2.  5.  8-12.  32.  33.  58.  59.  64.  68.  84 
hydrocarbons  • 1 
15,  16.  21.  31,  75  Haloelhers" 

29.  35-37  60-63.  91  Chlorinated  hydrocarbons  1 • 
07  TCDO 1 • 

fable  <0 — Pesticides  Tests 
1-70  Pesticides  1 1 
Tabt#  IE— Radgiogcaf  Tests: 

1-5  Atpna.  beta  and  radium 


06  Pofynuclear  aromatic 


G.  Tetfton.lmed  septum 

do  

do  

G.  Teflon-lined  cap 


do 

do 


do 

do 

do 

do 

do 

do 

do 
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Presents  Tkv*  1 


Cool.  4*C,  0 008%  Na,S,Oi* 

do  .... 


holding  tir'Q  * 


8 hours. 
Oo 

Cool.  4*C . 

do 14  d«y». 

cod.  4 *c.  H.SO.  .0  ph  <2.  °° 

Cool.  4*C  28  d4x» 

None  required  i 40  h°ur*- 

Cod,  4*C """""" ! 29  da'rs 

Cool.  4*C,  H,SO.  to  pH  < 2 

None  reomred 

do  

Coot.  4 *C 

/XU.  4'C.  NaOH  10  pH  > 12.  0 6g  ascorbc  acid  • 

None  required 

hno,  to  pH  <2,  mso.  io  oh  <2 
None  required 

Cod.  4'C,  H,SO.  to  pH  <2 


Cod.  4*C 

hno,  to  pH  <2 

...  do 


Cod.  4*C 

Cod.  4'C.  H,SO.  to  pH  <-  2 
Cod.  4'C 

Cod.  4'C.  H.SO.  lo  pH <2  . 

Cod.  4'C,  IICI  nr  HiSO.  to  pH<2 
Filter  immediately.  Cod.  4'C 
None  required 

F'»  on  site  and  store  in  dark 
Cod.  4'C.  H, SO.  to  pH <2  .. 

Cool.  4'C 

Cod.  4'C,  H.SO,  to  pH  < 2 
Coot.  4 *C 

do ’ ’ ’’ 

do  

do  

do 

do  

do  

do ’ 

Cod.  4'C  add  zinc  acetate  plus  sodium  hydromde  'to 
pH  >9.  w 

None  required 

Cool.  4'C  

None  required 
Cod,  4'C 


48  hours. 

28  days 
Do 

Analyze  immediately 
48  hours 
14  days  • 

28  days 
6 months. 

Analyze  immediately 
28  days 


24  hours. 
28  days 
8 months. 


Cod.  4'C.  0 008%  N*,S,Oi  » 


Cool.  4'C.  0 008%  Na,S,Oi*,  HC1  to  pH2» 
Oxx,  4'C.  0 008%  Na,SiO,\  Adtust  pH  to  4-5 
Cod.  4'C.  0 008%  Na,S,0>* 


do ... . 

Cod.  4'C 


0 008%  Na,S,0,*. 


Cod.  4'C,  store  m dark. 

Cod.  4'C 

Cool.  4 C.  0 008%  Na,S,0,  ’ store  in  dark 


do 


do 


P.  G 


Cool.  4'C,  0 008%  Na.SiO,* 

Cool.  4'C 

Cool.  4'C.  0 008%  Na.SiCV 


Cool.  4'C,  pH  5-9  1 
•i  HNO,  to  pH  <2 


48  hours 
| 28  days 
48  hours 
28  days 
Do 

48  hours. 

Analyze  immediately 
8 hours. 

..(  28  days. 

48  hours. 

28  days. 

7 days. 

48  hours 
7 days. 

48  hours. 

7 days 
28  days. 

Oo. 

Do. 

7 days. 

Analyze  immediately 
48  hour*. 

Analyze. 

48  hour*. 

14  days. 

Do 

Oo 

7 days  until  ertracfion, 
40  days  alter 
extraction 

7 days  until  extraction  1 
7 days  until  ertracfion; 
40  days  after 
ertracfion 
Do 
Oo 
Do 
Do 

Do 

Do 

Do 

Do 


6 month*. 


' Polyethylene  |P)  or  Glass  IG) 


TABLE  1 NOTES 


H 


'Sflmpte  prwvttoft  shcuki  be  pmhormmd  wme&etmty  upon  %enx*m  co««ct>cji  For  cemmmem 

w automated  sampker  makes  it  rnposatoie  lo  preserve  eech  akquot.  then  ctoermcal  aaii^Tmev  *>•  breeerved  II  the  time  o*  cdlection  When  use  ol 

■When  any  samde  a to  be  a/mped  by  common  carrier  or  sent  through  the  Uirted^UteTMTHa  it  41  4 C until  compositing  and  sample  splitting  5 commeted 

CFR  Pan  172)  The  person  often™  such  material  tor  tranaoonaton  m 

Materials.  Materials  Transportation  Sur.au,  Department  ol  Ti.n^xxtafion  ha.  determ uwto  that  mS  »n  mqueaments  0t  Table  II.  the  Office  d Hazardous 

INCH  n water  solutions  at  concentrafiona  d 0 04%  by  wkwght  or  N*s»  (pH  about  1 96  or  greater)  N h^O.T^i  <J0  "°'  10  '*•  Stowing  materials  Hydrochlonc  acrt 

1 42  or  greater).  Sultunc  aod  (H.SO.)  rt  water  aolutions  at  conc^nrafion,  of  0 35%  i^t^L  a 41  concenbaton,  of  0 15%  by  wmght  dW  (phT.^d 

concatmr.oons  of  0 080%  by  -x-ghi  or  lew  (pH  about  12  30  or  teaa)  ^ or  t«a  (pH  about  t 15  or  greater),  and  Sockum  hydro.**  (NVOH)in  w.laiV^J^ 

•Samples  slxxad  be  analyzed  as  aoon  as  possoia  after  collection  The  times  ksted  are  the  manrnnm  ■«.  m.,  . . 

,o — ■ - A ^ '•‘—o'v.  - 

•Majnmum  hokjmo  time  it  24  htxr*  turtrim  n p rmm  Opbontl^y  all  umnkt  mau  - . . 

kF»X  a present,  it  can  be  removed  by  the  addition  ol  cadneum  rvrr.ie  tx^Ir^xifil^I  ^ 'd|u,lrwm”  m P'P-  to  determ, ne  if  sutfrte  is  present 

* Sample,  should  be  filtered  anmerkatety  orv«.  be.ore  ^tdmn  nrei*rv.five  InT^^  nL^  W Tha  - «er*i  and  the,  NaOH  « iSS  to^tTz 

' Giadance  appfies  to  samples  to  ba  ana  fined  by  GC.  LC.  or  GC/MS  lor  apecrfc  compounds 

• Sample  recurving  no  pH  edfustmem  must  ba  analyzed  withm  seven  days  of  vampunn 

'•The  pH  adiustment  i not  renewed  if  ecrtnem  will  not  be  measured  Samples  tar  ecmimn  - „ 

"When  the  ertractable  ana  fines  of  concern  tail  within  a ungei  chenvcai  category  the  aoeofiednlt^w^^r^Li  ^ '%«'  &•  anafyzad  wrthm  3 days  of  samofino 

aampla  ntegnty  When  the  ana  fines  of  concern  tall  wnhm  two  or  more  ct*rre£  ^ opttaTm  sa.^d^t 

thosuftate.  storing  in  the  dark,  and  acfiusfing  tha  pH  to  6-9  umpfirs  preserved  n th^WTne,  N by  coding  to  4 C.  reducing  restaual  chlonne  with  0 006%iockum 

— — — - — - > «•  ~ 

"M  l^-dtahenythydrazine  a kfiehr  to  be  prweenf  edtael  the  pH  of  the  tempi.  ,0  4 0±0  2 lo  prwven,  laaneno-rr-m  tn  h-nr»*«-  fit^kot 

me  ^ — 4^  — — ^1^  72  _ m _ P.  of  a&m.  add  0 006% 
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shipment.  In  many  programs,  the  sampler  will  need  to  split  the  sample 
into  several  different  samples,  specifying  different  sample  containers 
and  preservation  methods  for  each  sample  based  on  the  analyses  of 
interest. 

2 . 0  SAMPLE  CONTAINERS 


Selection  of  sample  containers  should  be  based  on  the  analytical 
parameters  of  interest.  The  containers  should  be  made  of  materials 
that  are  nonreactive.  Glass  and  polyethylene  containers  are  the  most 
commonly  accepted,  and  both  may  be  used  when  sampling  many 
constituents.  When  metals  are  the  analytes  of  interest,  however, 
polyethylene  containers  with  polypropylene  caps  are  preferred.  When 
organics  are  the  analytes  of  interest,  glass  containers  with 
teflon-lined  caps  must  be  used.  When  choosing  containers  for  an 
individual  monitoring  program,  the  sampler  should  refer  to  the 
selected  analytical  method  being  used.  The  documentation  of 
analytical  procedures  generally  includes  a listing  of  acceptable 
containers. 

Depending  on  the  analyses  to  be  performed  and  the  nature  of  the 
samples  being  collected,  the  sample  container  must  be  treated 
according  to  specific  procedures.  Bottles  should  be  washed  as 
described  in  ' general  bottle  washing'  if:  (1)  they  will  be  stored  for 
later  (not  specified)  usage,  (2)  they  will  be  used  for  composite 
samples  for  a variety  of  routine  analyses,  (3)  they  will  be  used  for 
routine  analyses  not  requiring  special  preparation. 

2.1  General  Bottle  Cleaning 

2.1.1  Bottle  Material 

Polypropylene,  glass.  Teflon 
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2.1.2  Bottle  Size 

Dependent  upon  determinatioons  required. 

2.1.3  Cleaning  Reagents 

1.  Phosphate-free  detergent 

2.  Distilled  water 

3.  Reagent-grade  methanol 

2.1.4  Procedure 

1.  Rinse  bottles  with  tap  water. 

2.  Soak  bottles  in  detergent  solution  for  approximately 
thirty  (30)  minutes. 

3.  Scrub  bottles  with  a brush. 

4.  Rinse  bottles  several  times  with  tap  water  to  remove 
the  detergent. 

5.  Rinse  bottles  thoroughly,  several  times,  with 
distilled  water. 

6.  Rinse  bottles  with  methanol. 

7.  Bake  for  one  hour  at  300' , or  air  dry. 

2.2  Bottle  Cleaning  for  Metals  Determination 

2.2.1  Bottle  Material 

Polypropylene,  borosilicate  glass,  or  Teflon 

2.2.2  Bottle  Size 
200-500  ml 

2.2.3  Cleaning  Reagents 


1.  Detergents 

2.  1:1  Nitric  acid 


' 
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3.  1:1  Hydrochloric  acid 

4 . Distilled  water 

2.2.4  Procedure 

1.  Follow  general  bottle  cleaning  procedure. 

2.  Add  1:1  nitric  acid  to  bottles,  cap,  and  shake 
briefly. 

3.  Allow  bottles  to  stand  for  approximately  30  minutes, 
shaking  them  intermittently. 

4.  Pour  acid  from  bottles  and  rinse  them  with  tap  water. 

5.  Repeat  steps  2,  3,  and  4 with  1:1  hydrochloric  acid. 

6.  Rinse  bottles  thoroughly,  several  times,  with 
deionized  distilled  water. 

Note  1:  Chromic  acid  may  be  useful  to  remove  organic 

deposits  from  glassware;  however,  the  analyst  should  be 
cautioned  that  the  glassware  must  be  thoroughly  rinsed 
with  water,  and  that  the  last  traces  of  chromium  are 
nearly  impossible  to  remove.  This  is  especially  important 
if  chromium  is  to  be  included  in  the  analytical  scheme.  A 
commerical  product  - NOCHROMIX  - available  from  Godax 
Laboratories,  6 Varick  Street,  New  York,  N.Y.  10013,  may 
be  used  in  place  of  chromic  acid.  [Chromic  acid  should 
not  be  used  with  plastic  bottles.] 

Note  2:  If  it  can  be  documented  through  an  active 

analytical  quality  control  program  using  spiked  samples, 
reagent  and  sample  blanks,  that  certain  steps  in  the 
cleaning  procedure  are  not  required  for  routine  samples, 
those  steps  may  be  eliminated  from  the  procedure. 

2.3  Bottle  Cleaning  for  Oil  and  Grease  Determinations 
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2.3.1  Bottle  Material 

Glass  with  Teflon-lined  cap 

2.3.2  Bottle  Size 
One  (1)  liter 

2.3.3  Cleaning  Reagents 

1.  Acid  solution  of  1+1  nitric  acid 

2.  Detergent 

3.  Distilled  water 

4.  Freon-113 

2.3.4  Procedure 

1.  Follow  general  bottle  cleaning  procedure. 

2.  Rinse  bottles  (excluding  caps)  with  acid  solution. 

3.  Pour  acid  from  bottles  and  rinse  them  with  tap  water. 

4.  Rinse  bottles  thoroughly,  several  times,  with 
distilled  water. 

5.  Rinse  bottles  with  Freon-113. 

2.4  Bottle  Cleaning  for  Extractable  Organics 

2.4.1  Bottle  Material 

Glass  with  Teflon-lined  cap. 

2.4.2  Bottle  Size 


One  (1)  gallon 
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2.4.3  Cleaning  Reagents 

1.  Detergent 

2.  Distilled  water 

3.  Pesticide  grade  hexane 

2.4.4  Procedure 

1.  Follow  general  bottle  cleaning  procedure. 

2.  Rinse  bottles  several  times  with  distilled  water. 

3.  Rinse  bottles  and  caps  two  times  with 
pesticide-quality  hexane. 

3 . 0 PRESERVATION  TECHNIQUES 

Samples  should  be  preserved  at  low  temperatures  in  the  dark  during 
transport  to  the  laboratory  for  analysis.  Appropriate  chemical 
preservation  should  be  performed  in  the  field  for  various  analytical 
parameters  at  the  time  of  sampling.  Regardless  of  the  method  of 
preservation,  analyses  should  be  performed  as  soon  after  sampling  as 
is  practicably  possible  in  accordance  with  EPA  and  Standard  Methods 
holding  times. 

Methods  of  sample  preservation  are  relatively  limited  and  are 
generally  intended  to  (1)  retard  biological  action,  (2)  retard 
hydrolysis  of  chemical  compounds  and  complexes,  (3)  reduce  volatility 
of  constituents,  and  (4)  reduce  absorption  effects.  Preservation 
methods  are  generally  limited  to  pH  control,  chemical  addition, 
refrigeration,  and  freezing.  A summary  of  sample  preservation 
measures  is  presented  in  the  table  below.  When  selecting  preservation 
techniques  for  a specific  monitoring  program,  the  sampler  should  again 
refer  to  the  guidance  provided  in  the  documentation  of  the  analytical 
methods  to  be  used.  In  some  instances,  the  optimal  method  for  sample 
preservation  may  be  inappropriate  owing  to  the  restrictions  placed  on 
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the  transport  of  certain  chemicals  by  shippers.  When  shipping 
restrictions  prevent  the  use  of  some  reagents  for  sample  preservation, 
the  most  appropriate  and  permissible  technique  should  be  used. 
Frequently,  this  will  require  refrigeration  of  the  sample  during 
transit. 

In  general,  all  environmental  water  samples  should  be  placed  in  an 
insulated  ice  chest,  and  iced  to  lower  the  sample  water  temperatures 
to  4'C  or  less. 

Environmental  samples  are  generally  dilute  (in  terms  of  pollutant 
concentration)  samples  taken  in  an  area  surrounding  a spill  or  dump 
site . 

Hazardous  or  concentrated  samples  are  those  collected  from  drums, 
tanks,  lagoons,  pits,  waste  piles,  fresh  spills,  etc.  and  require 
special  handling  procedures  because  of  their  potential  toxicity  or 
hazard.  These  samples  should  not  be  preserved  in  any  way,  including 
refridgeration. 

3.1  Preservation  Techniques  for  Metals 

Before  collection  of  the  sample  a decision  must  be  made  as  to  the 
type  of  data  :esired,  i.e.,  dissolved,  suspended,  total  or  total 
recoverable.  For  container  preference,  maximum  holding  time  and 
sample  preservation  at  time  of  collection  see  Table  1.  Drinking 
water  samples  containing  suspended  and  settleable  material  should 
be  prepared  using  the  total  recoverable  metal  procedure. 

3.1.1  Dissolved 

For  the  determination  of  dissolved  constituents  the  sample 
must  be  filtered  through  a 0.45  u membrane  filter  as  soon 
as  practical  after  collection.  (Glass  or  plastic 
filtering  apparatus  using  plain,  non-grid  marked,  membrane 
filters  are  recommended  to  avoid  possible  contamination.) 
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Summary  of  Sample  Preservation  Methods 


Preservative 

Action 

Application 

HgCl2 

Bacterial  Inhibitor 

Nitrogen  forms,  phos- 
phorus forms 

Acid  (HN03) 

Metals  solvent,  prevents 
precipitation 

Metals 

Acid  (H2S04) 

Bacterial  inhibitor 

Organic  samples  (COD, 
oil,  and  grease, 
organic  carbon) 

Salt  formulation  with 
bases 

organic 

Ammonia,  amines 

Alkali  (NaOH) 

Salt  formulation  with 
compounds 

volatile 

Cyanides,  organic 
acids 

Refrigeration 

Bacterial  inhibitor 

Acidity-alkalinity, 
organic  materials, 
BOD,  color,  odor, 
organic  N,  carbon, 
etc.,  biological 
organism  (coliform, 
etc. ) 

Use  the  first  50-100  ml  to  rinse  the  filter  flask. 

Discard  this  portion  and  collect  the  required  volume  of 
filtrate.  Acidify  the  filtrate  with  1:1  redistilled  HNO^ 
to  a pH  of  <2.  Normally,  3 ml  of  (1:1)  acid  per  liter 
should  be  sufficient  to  preserve  the  sample  (see  Note). 

If  hexavalent  chromium  is  to  be  included  in  the 
analytical  scheme,  a portion  of  the  filtrate  should  be 
transferred  before  acidification  to  a separate  container 
and  analyzed  as  soon  as  possible.  Analyses  performed  on 
a sample  so  treated  shall  be  reported  as  "dissolved" 
concentrations . 

Note:  If  a precipitate  is  formed  upon  acidification,  the 

filtrate  should  be  digested  using  3.1.3.  As  much  as  25 
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ml  of  cone.  HCl/liter,  may  be  required  to  stabilize 
certain  types  of  highly  buffered  samples  if  they  are  to 
be  stored  for  any  length  of  time.  Therefore,  special 
precautions  should  be  observed  for  preservation  and 
storage  of  unusual  samples  intended  for  metal  analysis. 

3.1.2  Suspended 

For  the  determination  of  suspended  metals  a 
representative  volume  of  unpreserved  sample  must  be 
filtered  through  a 0.45  u membrane  filter.  When 
considerable  suspended  material  is  present,  as  little  as 
100  ml  of  a well  mixed  sample  is  filtered. 

3.1.3  Total 

For  the  determination  of  total  metals  the  sample  is 
acidified  with  1:1  redistilled  HNO^  to  a pH  of  less  than 
2 at  the  time  of  collection.  The  sample  is  not  filtered 
before  processing.  Choose  a volume  of  sample  appropriate 
for  the  expected  level  of  metals.  If  much  suspended 
material  is  present,  as  little  as  50-100  ml  of  well  mixed 
sample  will  most  probably  be  sufficient.  (The  sample 
volume  required  may  also  vary  proportionally  with  the 
number  of  metals  to  be  determined.) 

3.1.4  Total  Recoverable 

To  determine  total  recoverable  metals,  acidify  the  entire 
sample  at  the  time  of  collection  with  cone,  redistilled 
HN03,  5 ml/1. 

3.2  Preservation  Technique  for  Cyanide 
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3.2.1  Chemical  Preservative 
NaOH 

Ascorbic  acid  (used  only  in  presence  of  residual  chlorine) 

3.2.2  Procedure 


1.  Add  2 ml  of  10  N NaOH  per  liter  of  sample.  This 
should  increase  the  pH  to  greater  than  12. 

2.  Samples  should  be  analzed  as  rapidly  as  possible  after 
collection.  If  storage  is  required,  the  samples 
should  be  stored  in  a refrigerator  or  in  an  ice  chest 
filled  with  water  and  ice  to  maintain  temperature  at 

4 'c. 

3.  Oxidizing  agents  such  as  chlorine  decompose  most  of 
the  cyanides.  Test  a drop  of  the  sample  with 
potassium  iodide-starch  test  paper  (KI  starch  paper); 
a blue  color  indicates  the  need  for  treatment.  Add 
ascorbic  acid,  a few  crystals  at  a time,  until  a drop 
of  sample  produces  no  color  on  the  indicator  paper. 
Then  add  an  additional  0.6  g of  ascorbic  acid  for  each 
liter  of  sample  volume. 


3.3  Preservation  Techniques  for  Nitrogen 


3.3.1  Ammonia 

Add  2 ml  cone.  H2SO4  per  liter  and  cool  to  4'C. 

3.3.2  Kjeldahl,  Total 

Samples  may  be  preserved  by  addition  of  2 ml  of  cone. 

H^SO^  per  liter  and  stored  at  4'C.  Even  when  preserved  in 
this  manner,  conversion  of  organic  nitrogen  to  ainmonia  may 
occur.  Preserved  samples  should  be  analyzed  as  soon  as 
possible . 
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3.3.3  Nitrate  Plus  Nitrite,  Nitrate 

Analysis  should  be  made  as  possible.  If  analysis  can  be 
made  within  24  hours,  the  sample  should  be  preserved  by 
refrigeration  at  4'C.  When  samples  must  be  stored  for 
more  than  24  hours,  they  should  be  preserved  with  sulfuric 
acid  (2  ml  f^SO^  per  liter)  and  refrigeration. 

Caution:  Samples  for  reduction  column  must  not  be 

preserved  with  mercuric  chloride. 

3.3.4  Nitrite 

Samples  should  be  analyzed  as  soon  as  possible.  They  may 
be  stored  for  24  to  48  hours  at  4’C. 

3.4  Preservation  Technique  for  Dissolved  Oxygen  (Winkler) 

3.4.1  Where  possible,  collect  the  sample  in  a 300  ml  BOD 
incubation  bottle.  Special  precautions  are  required  to 
avoid  entrainment  or  solution  of  atmospheric  oxygen  or 
loss  of  dissolved  oxygen. 

3.4.2  Where  samples  are  collected  from  shallow  depths  (less  than 
5 feet),  use  of  an  APHA-type  sampler  is  recommended.  Use 
of  a Kemmerer  type  sampler  is  recommended  for  samples 
collected  from  depths  of  greater  than  5 feet. 

3.4.3  When  a Kemmerer  sampler  is  used,  the  BOD  sample  bottle 
should  be  filled  to  overflowing  (overflow  for 
approximately  10  seconds).  Outlet  tube  of  Kemmerer  should 
be  inserted  to  bottom  of  BOD  bottle.  Care  must  be  taken 
to  prevent  turbulence  and  the  formation  of  bubbles  when 
filling  bottle. 

3.4.4  At  time  of  sampling,  the  sample  temperature  should  be 
recorded  as  precisely  as  required. 
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3.4.5  Do  not  delay  the  determination  of  dissolved  oxygen  in 
samples  having  an  appreciable  iodine  demand  or  containing 
ferrous  iron.  If  samples  must  be  preserved  either  method 
below  may  be  employed. 

3. 4. 5.1  Add  2 ml  of  manganous  sulfate  solution  and  then  2 
ml  of  alkaline  iodide-azide  solution  to  the 
sample  contained  in  the  BOD  bottle.  Both 
reagents  must  be  added  well  below  the  surface  of 
the  liquid.  Stopper  the  bottle  immediately  and 
mix  the  contents  thoroughly.  The  sample  should 
be  stored  at  the  temperature  of  the  collection 
water,  or  water  sealed  and  kept  at  a tempertaure 
of  10  to  20'C,  in  the  dark. 

3. 4. 5. 2 Add  0.7  ml  of  cone.  H^SO^  and  1 ml  sodium  azide 
solution  (2  g NaN^  in  100  ml  distilled  water)  to 
sample  in  the  BOD  bottle.  Store  sample  as  above. 

3.4.6  If  either  preservation  technique  is  employed,  complete  the 
analysis  within  4-8  hours  after  sampling. 

3.5  Preservation  Technique  for  Phosphorus 


1.  If  benthic  deposits  are  present  in  the  area  being  sampled, 
great  care  should  be  taken  not  to  include  these  deposits. 

2.  Sample  containers  may  be  of  plastic  material,  such  as 
cubitainers,  or  of  Pyrex  glass. 


3.  If  the  analysis  cannot  be  performed  the  same  day  of 

collection,  the  sample  should  be  preserved  by  the  addition  of 
2 ml  cone.  H^SO^  per  liter  and  refrigeration  at  4'C. 


3.6  Preservation  Technique  for  Sulphide 


1.  Samples  must  be  taken  with  a minimum  of  aeration.  Sulfide 
may  be  volatilized  by  aeration  and  any  oxygen  inadvertently 
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added  to  the  sample  may  convert  the  sulfide  to  an 
unmeasurable  form. 

2.  If  the  sample  is  not  preserved  with  zinc  acetate  and  NaOH, 
the  analysis  must  be  started  immediately.  Similarly,  the 
measurement  of  dissolved  sulfides  must  also  be  commenced 
immediately. 


3.7  Preservation  Techniques  for  Organics 


3.7.1  Chemical  Oxygen  Demand 


1.  Collect  the  samples  only  in  glass  bottles  with 
teflon-lined  caps. 

2.  Biologically  active  samples  should  be  tested  as  soon 
as  possible. 

3.  The  collection  of  a composite  sample  and/or  division 
of  the  sample  into  separate  aliquots  is  not  generally 
possible  due  to  losses  on  equipment  and  imperfect 
mixing. 

4.  Samples  should  be  preserved  with  sulfuric  acid  to  a pH 
<2  and  maintained  at  4'C  until  analysis. 


3.7.2  Oil  and  Grease;  Petroleum  Hydrocarbons 


1.  A representative  sample  of  1 liter  volume  should  be 
collected  in  a glass  bottle.  Because  losses  of  grease 
will  occur  on  sampling  equipment,  the  collection  of  a 
composite  sample  is  impractical.  The  entire  sample  is 
consumed  by  this  test;  no  other  analysis  may  be 
performed  using  aliquots  of  the  sample. 

2.  A delay  between  sampling  and  analysis  of  greater  than 
4 hours  requires  sample  preservation  by  the  addition 
of  5 ml  HCl . A delay  greater  than  48  hours  also 
requires  refrigeration  for  sample  preservation. 


3.7.3  Organic  Carbon 


1.  Sampling  and  storage  of  samples  in  glass  bottles  is 
preferable.  Sampling  and  storage  in  plastic  bottles 
such  as  conventional  polyethylene  and  cubitainers  is 
permissible  if  it  is  established  that  the  containers 
do  not  contribute  contaminating  organics  to  the 
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samples.  Note:  A brief  study  performed  in  the  EPA 

Laboratory  indicated  that  distilled  water  stored  in 
new,  one  quart  cubitainers  did  not  show  any  increase 
in  organic  carbon  after  two  weeks  exposure. 

2.  Because  of  the  possibility  of  oxidation  or  bacterial 
decomposition  of  some  components  of  aqueous  samples, 
the  lapse  of  time  between  collection  of  samples  and 
start  of  analysis  should  be  kept  to  a minimum.  Also, 
samples  should  be  kept  cool  (4’C)  and  protected  from 
sunlight  and  atmospheric  oxygen. 

3.  In  instances  where  analysis  cannot  be  performed  within 
two  hours  (2  hours)  from  time  of  sampling,  the  sample 
is  acidified  (pH<2)  with  HCl  or  H^SO^. 


3.7.4  Phenolics 


1.  Biological  degradation  is  inhibited  by  the  addition  of 
1 g/1  of  copper  sulfate  to  the  sample  and 
acidification  to  a pH  of  less  than  4 with  phosphoric 
acid.  The  sample  should  be  kept  at  4'C  and  analyzed 
within  24  hours  after  collection. 
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SAMPLES  COLLECTED  FOR  QUALITY  CONTROL  PURPOSES 


1 . 0 INTRODUCTION 

To  provide  an  indication  of  analytical  precision  and  accuracy,  either 
10  percent  of  all  samples,  or  1 of  every  10  or  less  samples  collected 
per  day,  are  collected  in  duplicate.  These  samples  are  submitted  to 
the  laboratories  either  as  duplicate  or  as  blind  samples.  Blind 
samples  receive  a sample  identification  number,  different  from  the 
actual  sample  location.  Actual  identification  of  blinds  will  be  noted 
in  the  Field  Notebook.  The  Chain-of-Custody  Record  will  note  the 
unique  number  and  describe  the  sample  as  "duplicate",  without 
revealing  the  actual  sampling  location. 

2.0  FIELD  BLANKS 

To  monitor  possible  contamination  of  sample  containers,  distilled 
water  blanks  will  be  carried  into  the  field.  One  blank  is  analyzed 
for  each  sample  type  (i.e.,  soil,  surface  water,  baling  wells) 
collected  during  each  day  of  sampling.  Blanks  are  to  be  analyzed  for 
all  parameters  specified  for  the  particular  sample  type  during 
particular  field  day.  Blind  blanks  will  receive  a unique  sample 
identification  number.  Analytical  blanks  or  controls  will  be  provided 
to  contractor  laboratories  as  requested  and  are  identified  as  blanks. 
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PROCEDURE  FOR  DETERMINATION  OF  DISSOLVED  OXYGEN, 
YSI  MODEL  57  DISSOLVED  OXYGEN  METER 


1.0  INTRODUCTION 

The  YSI  Model  57  Dissolved  Oxygen  Meter  is  intended  for  dissolved 
oxygen  and  temperature  measurement  in  water  and  wastewater 
applications,  but  is  also  suitable  for  use  in  certain  other  liquids. 
Dissolved  oxygen  is  indicated  in  mg/1  on  0-5,  0-10,  and  0-20  mg/1 
scales.  Temperature  is  indicated  in  0°C  on  a -5°C  to  45°C  scale.  The 
dissolved  oxygen  ranges  are  automatically  temperature  compensated  for 
solubility  of  oxygen  in  water  and  permeability  of  the  probe  membrane, 
and  manually  salenity  compensated. 

The  probes  Clark-type,  membrane-covered  polargraphic  sensors  with 
built  in  thermistors  for  temperature  measurement  and  compensation.  A 
thin  permeable  membrane  stretched  over  the  sensor  isolates  the  sensor 
elements  from  the  environment,  but  allows  oxygen  and  other  gases  to 
enter.  When  a polarizing  voltage  is  applied  across  the  sensor,  oxygen 
that  has  passed  through  the  membrane  reacts  at  the  cathode,  causing  a 
current  to  flow.  The  membrane  passes  current  at  a rate  proportional 
to  the  pressure  difference  across  it.  Since  oxygen  is  rapidly 
consumed  at  the  cathode,  it  can  be  assumed  that  oxygen  pressure  inside 
the  membrane  is  zero.  Hence,  the  force  causing  the  oxygen  to  diffuse 
through  the  membrane  is  proportional  to  the  absolute  pressure  of 
oxygen  outside  the  membrane.  If  oxygen  pressure  increases,  more 
oxygen  diffuses  through  the  membrane  and  more  current  flows  through 
the  sensor.  A lower  pressure  results  in  less  current.  The  current  is 
registered  on  the  meter  to  reflect  dissolved  0^  levels. 

2.0  SPECIFICATIONS 

2.1  Instrument 

1.  Oxygen  Measurement 

Ranges:  0-5,  0-10,  an.  o-20  i..g/i 


Accuracy:  +_  IX  of  full  scale  at  calibration  temperature 

Readability:  0.025  mg/1  on  0.5  scale;  0.05  mg/1  on  0-10 

scale;  0.1  mg/1  on  0-20  scale. 

2.  Temperature  Measurement 

Range:  -5°C  to  +45°C 

Accuracy:  +_  0.5°C  plus  probe  which  is  +_  0.1°C 

Readability:  0.25°C 

3.  Temperature  Compensation 

+_  IX  of  D.0.  reading  for  measurements  made  within  +_  5°C  of 
calibration  temperature. 

3X  of  D.0.  reading  over  entire  range  of  -5  to  45°C  probe 
temperature . 

4.  System  Response  Time 

90X  in  10  seconds  at  constant  temperature  of  30°C  with  YS1 
5775  membrane. 

5.  Operating  Temperature  Range 

-5°  to  +45°C.  Large  ambient  temperature  changes  will  result 
in  2X  loss  of  accuracy  unless  red  line  and  zero  are  reset. 

6.  Recorder  Output 

0 to  114  - 136  mV.  Recorder  should  have  50,000  ohms  minimum 
input  impedance. 

7.  Power  Supply 

Two  disposable  "C"  size  carbon  zinc  batteries  (Eveready  93 CC 
or  equal)  providing  approximately  1,000  hours  of  operation. 

2.2  Probe 

1.  Cathode:  gold 

2.  Anode:  silver 

3.  Membrane:  0.001  inch  teflon 
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4.  Electrolyte:  half  saturated  KC1 

5.  Temperature  Compensation  (see  instrument  specification) 

6.  Pressure  compensation:  Effective  0.5t  of  reading  with 

pressure  to  100  p si  (230  feet  of  seawater) 

7.  Polarizing  Voltage:  0.8  volts  nominal 

8.  Probe  current:  Air  at  30“C  = 19  microamps  nominal 

Nitrogen  at  30-0  = 0.15  microamps  or  less 

3.0  OPERATING  PROCEDURES 

3.1  Required  Equipment 

YSI  Model  57  Oxygen  Meter 
YSI5740  detachable  cable 
YSI5739  probe 
Clean  cloth 
Di  sti lied  wa ter 

3.2  Preparation  of  the  Probe 


A YSI  5739  D.0.  Probe  is  used  with  the  instrument.  All  probes 
are  shipped  dry  from  the  factory  and  must  be  filled  with 
electrolyte  prior  to  operation.  To  fill  or  replace  the 

electrolyte,  maintenance  steps  2.4  in  Procedure  6617001  should  be 
fol 1 owed . 

If  the  probe  is  not  connected  to  the  cable,  it  can  be  reconnected 
using  the  following  steps: 


1.  Inspect  the  connector  and  0 ring  for  cleanliness  ana 
condition.  Clean  if  dirty,  replace  0 ring  of  fraye-’’  or 
damaged.  J " 


n 


rush  the  electrical  ;c 
it  until  the  two  ha  It's 
silicone  grease  on  the 
Air  trapped  between  the 
spring  apart  slightly;  this 


nccicr  into  the  probe  body,  ret  at 
p-Y--  A light  coating  of  vaseline  or 
0 ring  will  make  reassembly  easier, 
connector  halves  may  cause  them  to 
i s normal  . 


vage  4 oi  b 


3. 


Hand  tighten  the  retaining  nut. 

Note:  the  connectors  are  not  Intended  for  frequent 

disconnecting.  Therefore,  it  is  best  to  keep  the  probe 
connected  to  the  cable. 


3 Preparing  the  Instrument 


3.3.1  The  instrument  must  be  placed  in  its  intended  operating 
position  - vertical , tilted  back,  or  on  its  back  - before 
it  is  prepared  for  use  and  calibrated.  Readjustments  may 

be  necessary  when  the  instrument  operating  position  is 
changed . 


3.3.2  To  Prepare  the  Instruments 


1.  With  the  switch  in  the  off  position,  adjust  the  meter 
pointer  to  zero  with  the  screw  in  the  center  of  the 
meter  panel.  Readjustments  may  be  necessary  if  the 
instrument  position  is  changed. 

2.  Move  switch  to  RED  LINE  and  adjust  RED  LINE  knob  until 
the  ii.wLc.  aligns  *ith  the  red  mark  at  31°C  position. 
If  the  needle  will  not  reach  the  red  line,  the  battery 
will  have  to  be  replaced. 

3.  Move  switch  to  zero  and  adjust  zero  knob  until  meter 
al i gns  wi th  zero  mark . 

4.  Attach  the  prepared  probe  cable  to  the  probe  connector 
on  the  instrument  body  and  adjust  the  retaining  ri  nq 
finger  tight. 

5.  Before  cal  ibrati  ng , allow  15  minutes  for  optimum  probe 
stabilization.  Repolarize  (steps  1 to  4)  whenever  the 
instrument  has  been  off  or  the  probe  has  been 
ci sconnec  ted . 

Field  Cal  ibrati  on 


3.4.1  Calibration  Methods 


Three  calibrations  method:  ..-a  ay. 
instrument:  Winkler  Titration,  i. 

However,  because  Winkler  Titration 
ca  i ibrati  or.  require  either  a i 'libra 


o cel  *i  brave  the 
burs  ted  Water,  and  Air. 
and  Saturated  Water 
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calibration  times  that  may  be  prohibitive  for  hazardous 
waste  site  conditions,  only  the  Air  method  is  represented 
here.  A description  of  the  Winkler  Titration  calibration 
methods  are  presented  in  calibration  and  maintenance 
Procedure  6617001. 

Ai  r Cal  ibrati  on 


2. 


3. 


1.  Place  probe  in  moist  air.  This  is  done  by  wrapping 
the  probe  loosely  with  a damp  cloth.  Care  must  be 

Wait"  a°  that  the  iCl°th  d06S  not  touch  the  membrane. 
sUbil^aPti°on:mately  10  minUteS  f°r  Temperature 

kr°a  at0t  TEMPERAT?E  and  read  valve'  To 

lable  1 and  determine  calibration  value. 

frmTaMe  21titUde  ^ atmosPher1c  correction  factor 

Multiply  the  calibration  value  from  Table  1 by  the 
connection  factor  from  Table  2.  This  will  provide  a 
corrected  calibration  value. 

Adjust  the  main  knob  to  the  appropriate  setting  for 
knob0?^^^3  calibrat1on  value  and  sot  the  Salinity 

6.  Adjust  the  CALIBRATE  knob  until  the  meter  reads  the 
corrected  calibration  value  from  step  4. 

7.  Wait  two  minutes  to  verify  calibration  stability 

Readjust  as  necessary.  J 

The  probe  is  now  calibrated  and  should  hold  the 
calibration  for  many  measurements.  Calibration  can  be 
disturbed  by  physical  shock,  touching  the  membrane,  or 
drying  out  of  electrolyte.  It  is  best  to  pre-check 
calibration  after  each  series  of  measurements. 


5. 
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With  instrument  prepared  for  use  and  the  probe 
place  the  probe  into  the  sample  to  be  measured. 


cal ibra ted , 
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TABLE  1 - SOLUBILITY  OF  OXYGEN  IN  FRESH  HATER 


Temperature  mg/1  Dissolved  Temperature 
L Oxygen 


mg/1  Dissolved 
Oxygen 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 
1C 

17 

18 

19 

20 
21 
22 


14.60 

14.19 

13.81 

13.44 

13.09 

12.75 
12.43 
12.12 
11.83 
11.55 
11.27 
11.01 

10.76 
10.52 
10.29 
10.07 

9.  85 
9.65 
9.45 
9.26 
5.07 
8.90 
8.72 


23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 


>ource:  Derived  trom  15th  tdition 

of  Water  and  Wastewater." 


ten  a 


8.56 

8.40 
8.24 
8.09 
7.95 

7.81 
7.67 
7.54 

7.41 
7.28 
7.16 
7.05 
6.93 

6.82 
6.71 
6.61 
6.51 

6.41 
6.31 
6.22 
6.13 
6.04 
5.95 

'or  the  Lxami  na  ti  on 


■ 


TABLE  2 - ALTITUDE  CORRECTION  FACTOR 


Atmospheric  Pressure 
mmHg 

or 

Equivalent  Altitude 
Ft. 

- 

Correc ti on 
Factor 

775 

540 

1.02 

760 

0 

1.00 

745 

542 

.98 

730 

1094 

.96 

714 

1688 

.94 

699 

2274 

.92 

684 

2864 

.90 

669 

3466 

.88 

654 

4082 

.86 

638 

4756 

.84 

623 

5403 

.82 

608 

6065 

.80 

593 

6744 

.78 

578 

7440 

.76 

562 

8204 

.74 

547 

8939 

.72 

532 

9694 

.70 

517 

1C472 

.68 

502 

11273 

.66 

Source : Derived  from  l5th  Edition  "Standard  Materials  for  the  Examination 

of  Water  and  Wastewater." 


2.  If  sample  Is  not  already  being  physically  stirred  (l.e., 
running  water),  stir  sample  by  moving  probe  up  and  down  in 
the  liquid  or  container  at  about  1 foot  per  second  rate. 

3.  Adjust  salinity  knob  to  the  salinity  of  the  sample.  (If 
salinity  is  unknown,  It  will  have  to  be  determined  with  a 
conductivity  meter). 

4.  Allow  sufficient  time  for  probe  to  stabilize  to  sample 
temperature  and  dissolved  oxygen. 

5.  Select  meter  setting  to  reflect  range  of  D.O.  concentration. 
Read  dissolved  oxygen  level  on  meter  and  record  on 
appropriate  form  or  in  log  book. 

6.  When  finished  taking  D.O.  measurements,  turn  instrument  off. 
Check  sponge  or  paper  in  probe  bottle  cover  for  dampness. 
Dampen  sponge  or  paper  with  distilled  water  if  dry.  Place 
bottle  cover  over  probe  to  keep  electrolyte  from  evaporating. 


4.0  REFERENCE 

Yellow  Springs  Instrument  Company,  1983.  Instruction  Manual  YSI  Model 
57  Dissolved  Oxygen  Meter. 
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CALIBRATION  AND  MAINTENANCE  PROCEDURE 
YSI  MODEL  57  DISSOLVED  OXYGEN  METER 

1 . 0 INTRODUCTION 

This  procedure  presents  the  steps  required  to  calibrate  and  maintain 
the  YSI  Model  57  Dissolved  Oxygen  Meter.  A description  of  the 
instruments  function  and  specifications  are  presented  in  Procedure 
5617001  and  are  not  repeated  here. 

2.0  CARE  OF  THE  PROBE  (YSI  5739  D.O.  PROBE) 

2.1  Probe  and  Cable  Description 

The  YSI  5739  probe  is  designed  for  use  with  the  5740  detachable 
cable.  For  user  convenience,  the  probe  is  equipped  with  a 
disconnecting  cable  to  facilitate  changing  cable  lengths  and 
replacing  damaged  cables  or  probes.  The  probe  and  cable  assembly 
are  held  together  by  a threaded  retaining  nut.  The  connection  is 
not  designed  for  casual  disconnection  and  should  only  be 
disconnected  when  necessary. 

2.2  Cable  Connection 

To  disconnect  the  cable,  unscrew  the  retaining  nut  and  slide  it 
down  the  cable  to  expose  the  connector.  Pull  gently  on  the  cable 
and  connector  until  the  connector  comes  away  from  the  probe  body. 

To  reassemble,  inspect  the  connector  and  "O"  ring  for 
cleanliness.  If  the  "O"  ring  is  frayed  or  damaged,  remove  it  by 
squeezing  it  into  the  groove  causing  it  to  bulge,  then  roll  it 
out  of  the  groove  and  off  the  connector.  Replace  the  "0"  ring  by 
rolling  a new  one  into  place  on  the  probe.  Push  the  connector  on 
the  cable  into  the  probe  body,  rotating  it  until  the  two  halves 
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mate.  A light  coating  of  vaseline  or  silicone  grease  on  the  "0" 
ring  will  make  reassemble  easier.  Air  trapped  between  the 
connector  halves  may  cause  them  to  spring  apart  slightly;  this  is 
normal.  Hand  tighten  the  retaining  nut  onto  the  probe. 

2.3  Pressure  Compensation 

The  vent  on  the  side  of  the  probe  is  part  of  a unique  pressure 
compensation  system  that  helps  assure  accurate  readings  at  great 
depths  of  water.  The  quanity  of  air  bubbles  trapped  under  the 
membrane  determines  how  serious  the  pressure  error  will  be.  The 
system  is  designed  to  accomodate  a small  amount  of  trapped  air 
and  still  function  properly,  but  the  amount  should  be  kept  to  a 
minimum. 

The  compensation  system  normally  does  not  require  servicing  and 
should  not  be  taken  apart.  However,  if  electrolyte  is  leaking 
through  the  diaphragm  or  if  there  is  an  obvious  puncture,  the 
diaphragm  must  be  replaced.  Using  a coin,  unscrew  the  retaining 
plug  and  remove  the  washer  and  diaphragm.  Flush  any  salt 
crystals  from  the  reservoir  with  distilled  water.  Install  the 
new  diaphragm  (convoluted  side  in).  Replace  the  washer  and  screw 
in  the  retaining  plug. 

2.4  Preparing  the  Probe  (Electrolyte  Replacement) 

The  following  steps  should  be  used  to  fill  or  replace 
electrolyte.  The  instrument  should  be  filled  when  received  from 
factory,  or  refilled  whenever  the  membrane  needs  replacement, 
bubbles  appear  in  the  probe  or  when  electrolyte  evaporates. 

1.  If  not  already  done,  prepare  electrolyte  solution  by 

dissolving  the  KCl  crystals  in  the  C>2  probe  solution  dropper 
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bottle  with  distilled  water.  Fill  the  bottle  to  the  top  and 
wait  until  the  crystals  are  thoroughly  dissolved. 

If  factory  supplied  electrolyte  is  not  available,  it  can  be 
prepared  by  making  a saturated  reagent  grade  KC1  solution 
with  distilled  water.  Slowly  add  KCl  crystals  to 
approximately  30  ml  of  distilled  water  until  crystals  stop 
dissolving.  Decant  25  ml  of  the  solution  into  second  vial. 
Add  25  ml  of  distilled  water  to  decanted  solution  reducing 
its  concentration  by  one-half.  Adding  two  drops  of  Kodak 
Photo  Flo  per  100  ml  of  solution  assures  good  wetting  of  the 
sensor,  but  is  not  absolutely  essential.  Place  finished 
solution  into  the  07  probe  solution  bottle  or  similar 
container. 

2.  Unscrew  the  sensor  guard  from  the  probe  and  then  remove  the 
"0"  ring  and  membrane.  Thoroughly  rinse  the  sensor  with  KCl 
solution. 

3.  Fill  the  probe  with  electrolyte  by: 

a.  Grasping  the  probe  in  your  left  hand  with  the  pressure 
compensation  vent  to  the  right  and  the  probe  opening  at 
the  top. 

b.  Fill  the  sensor  body  with  electrolyte  by  pumping  the 
diaphragm  with  the  eraser  end  of  a pencil  or  similar 
soft,  blunt  tool. 

c.  Continue  filling  and  pumping  until  no  more  air  bubbles 
appear. 

4.  To  replace  the  membrane: 

a.  Secure  a membrane  to  the  sensor  by  pressing  it  near  the 
top  of  the  sensor  with  your  thumb. 

b.  Add  additional  solution  until  a large  meniscus  completely 
covers  the  gold  cathode.  Handle  membrane  material  with 
care,  keeping  it  clean  and  dust  free;  touching  it  only  at 
the  ends. 

c.  With  the  thumb  and  forefinger  of  your  other  hand,  grasp 
the  free  end  of  the  membrane. 

d.  Using  a continuous  motion,  stretch  the  membrane  up,  over, 
and  down  the  other  side  of  the  sensor.  Stretching  forms 
the  membrane  to  the  contour  of  the  probe. 
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e.  Secure  the  membrane  under  the  forefinger  of  the  hand 
holding  the  probe. 

f.  Roll  the  "0"  ring  over  the  end  of  the  probe.  There 
should  be  no  wrinkles  in  the  membrane  or  trapped  air 
bubbles.  Some  wrinkles  may  be  removed  by  lightly  tugging 
on  the  edges  of  the  membrane  below  the  "0"  ring. 

g.  Trim  off  excess  membrane  with  scissors  and  a sharp  knife. 
Check  that  the  stainless  steel  temperature  sensor  is  not 
covered  by  excess  membrane. 

5.  Shake  off  excess  KCl. 

6.  Replace  the  sensor  guard. 

7.  A bottomless  plastic  bottle  is  provided  with  the  probe  for 
probe  storage.  If  not  already  done,  place  a moist  towel  or 
sponge  on  the  bottle  and  insert  probe  in  open  end.  This 
keeps  the  electrolyte  from  evaporating. 

8.  Place  a calibration  label  on  the  probe  indicating  date  of 
electrolyte/membrane  replacement. 

9.  Complete  equipment  log  form  (F6101)  to  indicate  adjustments 
and  repairs  made. 

2.5  Probe  Maintenance 


1.  Membranes 

Membranes  should  be  replaced  after  every  two  to  four  weeks  of 
usage.  The  membrane  will  last  indefinitely  if  not  used. 
However,  if  the  electrolyte  evaporates  and  an  excessive 
amount  of  bubbles  form  under  the  membrane,  or  the  membrane 
becomes  damaged,  thoroughly  flush  the  reservoir  with  KCl  and 
install  a new  membrane  (see  steps  2.4). 

2.  Gold  Cathode 

a.  The  gold  cathode  should  always  be  bright  and  untarnished. 
To  clean,  wipe  with  a clean  lint  free  cloth  or  hard 
pape r . Never  use  any  form  of  chemical  or  abrasive 
material"!  Rinse  the  sensor  several  times  with  KCl , 
refill,  and  install  in  new  membrane  (see  steps  2.4). 

b.  Some  gases  contaminate  the  sensor,  evidenced  by 
discoloration  of  the  gold.  If  the  tarnish  cannot  be 
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removed  by  vigorous  wiping  with  a soft  cloth,  lab  wipe, 
on  hard  paper,  return  the  probe  to  the  factory  for 
service . 

c.  If  the  probe  has  been  operated  for  extended  periods  with 
a loose  or  wrinkled  membrane,  the  gold  cathode  may  become 
plated  with  silver.  In  this  event,  the  probe  should  be 
returned  to  the  factory  for  refinishing. 

3.0  INSTRUMENT  CALIBRATION 


3.1  Probe  Calibration 

The  instrument  must  be  calibrated  in  the  field  prior  to  each 
field  use  because  changes  in  temperature  and  altitude  affect 
instrument  response.  However,  a laboratory  calibration  should  be 
performed  following  replacement  of  electrolyte  and  membrane  as  a 
check  of  proper  instrument  response.  A modified  Winkler 
Titration  Technique  will  be  used  for  laboratory  calibration.  To 
calibrate  the  instrument: 


1.  Draw  an  approximately  1500  ml  sample  from  a common  source. 
Divide  the  sample  equally  into  four  samples. 

2.  Determine  the  oxygen  in  three  samples  using  the  Winkler 
Titration  Technique  and  average  the  three  values.  If  one  of 
the  three  values  differs  from  the  others  by  0.5  mg/1,  then 
discard  that  value  and  average  the  other  two. 

3.  Place  the  D.O.  probe  in  the  fourth  sample  and  stir. 

4.  Set  the  salinity  control  to  zero  or  to  the  appropriate 
salinity  value  of  the  sample. 

5.  Switch  the  D.O.  meter  to  the  desired  mg/1  range. 

6.  Allow  the  probe  to  remain  in  the  water  sample  for  a minimum 
of  two  minutes  before  adjusting  the  CALIBRATE  knob. 

7.  Adjust  the  CALIBRATE  knob  to  the  average  value  as  determined 
in  step  2. 
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8.  Leave  probe  in  sample  for  an  additional  two  minutes  to  verify 
the  stability  of  the  observed  reading.  Readjust  the  knob  as 
necessary. 

9.  Record  calibration  activity  in  equipment  log  form  (F6101). 

3.2  Temperature  Probe  Calibration 


1.  Place  meter  knob  in  temperature  position. 

2.  Submerge  probe  and  NBS-traceable  thermometer  in  water  that  is 
in  temperature  range  of  instrument. 

3.  Wait  at  least  10  minutes  for  temperature  stabilization. 

4.  Read  temperature  of  instrument  reading  and  compare  to  that  of 
the  NBS-traceable  thermometer.  Record  both  values  in 
equipment  log  form  (F6101). 

5.  Temperature  readings  for  instrument  and  thermometer  should  be 
within  +1'C.  If  not,  that  instrument  should  be  removed  from 
use  and  the  probe  replaced,  or  return  the  instrument  to  the 
manufacturer  if  the  instrument  cannot  be  calibrated  with  a 
new  probe. 


4.0  PCWER  SUPPLY  AND  BATTERIES 


The  instrument  is  powered  by  two  "C"  size  carbon  zinc  cells  located 
inside  the  instrument  on  the  meter  end.  The  instrument  does  not  have 
a low  battery  indicator,  but  the  batteries  should  be  replaced  when  the 
Red  Line  knob  is  at  its  extreme  adjustment,  or  at  least  annually.  The 
amount  of  remaining  adjustment  is  an  indication  of  the  battery 
condition. 


The  batteries  are  replaced  by  removing  the  screws  on  the  rear  cover  of 
the  instrument  and  removing  the  two  batteries  at  the  end  of  the 
instrument  near  the  meter.  When  installing  the  new  batteries,  the 
plus  (+)  end  fits  into  the  battery  holder. 
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5.0  INSTRUMENT  TROUBLESHOOTING 


1.  Erratic  or  inconsistent  readings  can  be  caused  by  a defective 
membrane  or  air  bubbles  in  the  electrolyte.  Replace  membrane  and 
electrolyte  to  correct  problem. 

2.  Water  in  the  connector  plugs  can  cause  erratic  readings.  Check 
plugs  for  water  and  dry  if  found  wet. 

3.  H2S,  S02,  halogens,  neon,  NO,  and  CO  are  interf erring  gases.  If 
you  suspect  erroneous  readings,  it  may  be  necessary  to  determine 
if  these  are  the  cause. 
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CALIBRATION  AND  MAINTENANCE  PROCEDURE 
YSI  MODEL  33  S-C-T  METER 


1.0  INTRODUCTION 

This  procedure  presents  steps  to  calibrate  and  maintain  the  YSI  Model 
33  S-C-T  meter.  Operation  principles,  procedures,  and  equipment 
specifications  are  presented  in  Procedure  5617002  and  are  not  repeated 
here. 


2 . 0  CALIBRATION 

2.1  Temperature 


2.1.1  Temperature  Knob  Setting 

It  is  possible  for  the  temperature  knob  to  become  loose  or 
slip  from  its  normal  position.  In  an  emergency,  the  dial 
can  be  repositioned.  It  must  be  emphasized  that  this  is 
an  emergency  procedure  only  and  that  the  instrument  should 
be  returned  to  the  factory  for  proper  recalibration  - at 
the  earliest  opportunity. 


To  recalibrate  the  temperature  setting: 
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1.  Red  line  instrument  and  then  place  probe  in  sample  of 
known  conductivity. 

2.  Read  and  record  the  temperature  and  conductivity  of 
the  solution  using  appropriate  settings.  Leave  probe 
in  solution. 

3.  Determine  the  salinity  of  the  solution  by  running  a 
line  vertically  on  Figure  1 until  it  intersects  the 
appropriate  'C  line.  From  this  intersection,  extend  a 
line  horizontally  to  the  left  edqe  of  the  graph 
(Figure  1).  This  determines  the  salinity  of  the 
sample . 
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CAUMATION  CHART  2 o'C  I0*C 


ml/  m 


Figure  1.  Calibration  Chart  for  Resetting  Temperature  Knob 


4.  Remove  the  'C  knob  switch  to  SALINITY,  and  turn  the 
control  shaft  until  the  meter  needle  indicates  the 
salinity  value  determined  in  step  3. 

5.  Switch  to  TEMPERATURE.  If  this  temperature  is  the 
same  as  step  2,  continue.  If  not,  repeat  steps  1 
through  5. 

6.  Place  the  knob  on  the  control  shaft  - without  turning 
the  control  shaft  - with  the  pointer  at  the  same 
temperature  as  the  meter  reading.  Tighten  both  sets 
of  screws  securely.  Care  must  be  taken  at  this  step 
so  that  the  shaft  setting  is  not  moved. 

7.  Return  the  instrument  to  the  factory  at  the  earliest 
opportunity. 

2.1.2  Tempertaure  Probe/Instrument 


To  check  the  accuracy  of  the  Probe/Instrument  temperature 
readings : 


1.  Place  NBS  traceable  thermometer  in  solution  with 
thermometer  and  probe. 

2.  Place  instrument  in  temperature  mode  after  zeroing  and 
red  lining  the  instrument. 
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3.  After  five  minutes,  compare  temperature  of  thermometer 
and  instrument.  If  the  instrument  varies  by  + '1C,  the 
instrument  should  be  returned  to  the  factory  for 
calibration  and  maintenance. 

2.2  Probe  Cell  Calibration 


The  YSI  #3300  Series  Cells  are  calibrated  to  absolute  accuracy  of 
+1.5  percent  based  on  a standard  solution  of  0.01  demol  KCl.  To 
prepare  this  solution: 

1.  In  a one  liter  flask,  dissolve  0.745  grams  of  pure  dry  KCl 
until  the  solution  is  one  kilogram  in  weight. 

2.  Use  Table  1 and  the  temperature  of  the  water  to  determine  the 

conductivity  of  the  solution  just  prepared.  Note:  Table  1 

shows  conductivity  as  if  the  distilled  water  was 
nonconductive . Since  even  high  purity  distilled  water  is 
slightly  conductive,  the  measured  conductivity  will  be  higher 
by  an  amount  equal  to  the  water's  conductivity. 

3.  Place  probe  in  solution  and  measure  conductivity.  The 
conductivity  of  the  solution  plus  the  conductivity  of  the 
distilled  water  should  not  vary  from  the  meter  reading  by  + 
1.5b.  If  the  reading  is  greater  than  1.5%,  clean  the  probe 
and  then  recheck  the  conductivity.  If  after  cleaning  it  is 
not  possible  to  measure  the  conductivity  of  the  calibration 
solution  within  + 1.5%,  the  probe  and  instrument  should  be 
returned  to  the  manufacturer  for  calibration  and  maintenance. 

3 . 0 MAINTENANCE 


3.1  Batteries 


The  batteries  should  be  replaced  either  (1)  when  it  is  not 
possible  to  red  line  the  instrument , (2)  after  200  hours  of 
operation,  or  (3)  every  6 months  to  reduce  the  danger  of 
corrosion  due  to  leaky  batteries. 
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To  replace  batteries,  remove  the  six  screws  from  the  rear  plate. 
The  battery  holders  are  color  coded.  The  positive  (+  button)  end 
must  go  on  red. 

Use  two  "D"  size  alkaline  flashlight  cells  (Eveready  E95  or 
equivalent) . 

3.2  Probe 

3.2.1  Cleaning 

When  the  cell  test  indicates  low  readings,  the  probable 
cause  is  dirty  electrodes.  Hard  water  deposits,  oils,  and 
organic  matter  are  the  most  likely  contaminants. 


TABLE  1 - CELL  CALIBRATION  DATA 


Temperature 
( 'C) 


Conductivity 
( umhos/cm) 


15 

1141.5 

16 

1167.5 

17 

1193.6 

18 

1219.9 

19 

1246.4 

20 

1273.0 

21 

1299.7 

22 

1326.6 

23 

1353.6 

24 

1380.8 

25 

1408.1 

26 

1436.5 

27 

1463.2 

20 

1490.9 

29 

1518.7 

30 

1546.7 
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For  convenient  normal  cleaning,  soak  the  electrodes  for  5 
minutes  with  a locally  available  bathroom  tile  cleaner 
such  as:  "Rally,  Tile,  Porcelain,  and  Chrome  Cleaner"; 

Johnson  Wax  "Envy,  Instant  Cleaner";  or  Lysol  Brand 
"Basin,  Tub,  Tile  Cleaner". 

For  storage  cleaning,  a 5 minute  soak  in  a solution  made 
of  10  parts  distilled  water,  10  parts  isopropyl  alcohol, 
and  1 part  HCl  can  be  used. 

Always  rinse  the  probe  in  distilled  water  after  cleaning 
and  before  storage. 

CAUTION:  Do  not  touch  the  electrodes  inside  the  probe. 

Platinum  black  is  very  soft  and  can  be  scraped  off. 

If  cleaning  does  not  restore  the  probe  performance, 
re-platinizing  is  required. 

3.2.2  Probe  Replatinizing 

1.  Equipment  required: 

a.  YSI  #3140  Platinizing  Solution,  2 fluid  ounce  (3% 
platinum  chloride  dissolved  in  0.025b  lead  acetate 
solution) 

b.  YSI  Model  33  meter 

c.  50  ml  glass  beaker  or  equivalent 

d.  Distilled  water 

2.  Procedure 

a.  Clean  probe  as  in  section  3.2.1  - either  method 
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b.  Place  the  cell  in  the  beaker  and  add  sufficient 
YSI  #3140  solution  to  cover  the  electrodes.  Do 
not  cover  the  top  of  the  probe 

c.  Plug  the  probe  into  the  Model  33  and  switch  to  the 
X100  scale  to  platinize  the  electrode 

d.  Move  the  probe  slightly  to  obtain  the  highest 
meter  reading  and  continue  platinizing  for  the 
appropriate  time  shown  below: 

Meter  Reading  Time 

(umhos/cm)  ( minutes ) 


e.  After  the  elapsed  time,  remove  the  probe  and  rinse 
in  distilled  water. 

f.  Return  the  solution  to  its  container.  Two  ounces 
of  solution  should  be  sufficient  for  50 
treatments. 


It  is  best  to  store  conductivity  cells  in  deionized  water. 
Cells  stored  in  water  require  less  frequent  platinization. 
Any  cell  that  has  been  stored  dry  should  be  soaked  in 
deionized  water  for  24  hours  before  use. 


30.000 

25.000 

20.000 

15.000 

10.000 


5 

6 
8 

11 

16 


3.2.3  Storage 
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CALIBRATION  AND  MAINTENANCE  PROCEDURES  HAAKEBUCHLER  pH  STICK 


1 . 0  INTRODUCTION 


This  procedure  presents  the  steps  for  calibrating  and  maintaining  the 
HaakeBuchler  pH  Stick.  Instrument  operation  principles  and 
procedures  and  specifications  are  presented  in  Procedure  5617003. 


2 . 0  CALIBRATION 

2.1  Calibration  Solutions 

The  instrument  requires  distilled  water,  a pH  7 buffer  solution, 
and  a pH  4 buffer  solution  for  calibration.  To  prepare  the 
buffer  solutions,  dissolve  the  buffer  powders  provided  with  the 
instrument  into  the  volume  of  distilled  water  specified  on  the 
buffer  powder  packets.  (Note:  the  manufacturer  does  not  specify 

whether  buffer  and  pH  4 solutions,  other  than  that  provided,  may 
be  used  as  substitute  solutions). 

The  pH  of  the  buffer  and  pH  4 solutions  will  vary  with  the 
temperature  of  the  solution.  Use  the  table  below  to  determine 
solution  pH  based  on  temperature. 


Temp 

O'C 

10'C 

20'C 

25'C 

30  'C 

40  'C 

50'C 

pH  4 

4.00 

4.00 

4.00 

4.01 

4.02 

4.04 

4.06 

pH  7 

7.11 

7.06 

7.01 

7.00 

6.98 

6.97 

6.97 

2.2  Calibration  Procedure 

The  instrument  requires  calibration  in  the  field  prior  to  each 
use.  However,  as  a check  of  proper  instrument  function,  the 
instrument  should  be  periodically  calibrated  in  the  laboratory, 
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particularly  if  the  instrument  has  been  stored  for  an  extended 
period  without  use. 


To  calibrate  the  instrument: 


1.  Remove  the  protective  sheath  and  rinse  the  electrode  in 
distilled  water. 

2.  Place  the  electrode  in  the  pH  7 buffer  solution,  depress  the 
white  operation  button  below  the  LCD  display  and  allow  the 
reading  to  stabilize. 

3.  Adjust  pH  7 control  using  the  tool  on  the  end  of  the 
protective  sheath.  The  pH  7 control  is  the  upper  most  white 
control  on  the  right  side  of  the  instrument.  Adjust  the  pH 
control  until  the  meter  reads  pH  7. 

4.  Rinse  the  electrode  in  distilled  water. 

5.  Place  the  electrode  in  pH  4 solution,  depress  the  white 
operation  button,  and  allow  the  reading  to  stabilize. 

6.  Adjust  the  slope  control  (white  control  below  pH  7 control  on 
the  right  side  of  the  instrument)  until  the  meter  reads  the 
correct  value  of  the  pH  4 solution. 

7.  Rinse  the  probe  in  distilled  water. 

8.  Repeat  steps  2 through  7. 

9.  Record  calibration  on  the  instrument  log  form. 

10.  Store  instrument  properly. 


3 . 0 MAINTENANCE 


3.1  Storage 


To  maintain  high  accuracy  and  to  obtain  a long  electrode  life, 
the  pH  stick  must  be  stored  correctly  when  not  in  use.  Always 
rinse  the  electrode  in  distilled  water  before  replacing  it  in  its 
protective  sheath.  The  electrode  must  not  be  let  to  dry  out. 
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The  absorbent  pad  at  the  bottom  of  the  sheath  must  be  kept 
saturated  with  a pH  7 buffer  solution.  If  this  is  not  available, 
distilled  water  can  be  used  as  a temporary  measure.  Replace 
distilled  water  with  buffer  solution  at  the  earliest  possible 
opportunity.  Always  place  buffer  (or  distilled  water)  into 
sheath  following  each  use. 

To  retain  accuracy  and  speed  of  response,  the  insulation  of  the 
connectors  on  the  electrode  and  the  body  must  be  kept  clean  and 
dry.  This  is  best  assured  by  not  unnecessarily  removing  the 
electrode  from  the  body. 

When  not  in  use,  place  the  pH  stick  in  the  wallet  provided  and 
store  in  a dry  place. 

3.2  Electrode  Cleaning 

If  rinsing  the  electrode  in  distilled  water  is  not  deemed 
sufficient  to  clean  the  electrode,  it  can  be  cleaned  in  a N/10 
HCl  acid  solution.  Following  cleaning  in  the  acid,  the  electrode 
should  be  soaked  in  a pH  7 buffer  solution  for  24  hours  before 
rinsing.  Record  cleaning  on  instrument's  log  form. 

3.3  Battery 

Normal  battery  life  is  in  excess  of  200  hours  of  continuous  use. 
Cells  should  be  replaced  at  2 year  intervals  or  earlier  if 
exhausted  (voltage  per  cell  of  less  than  1.35V).  Replacement 
cells  must  be  mercury  type  V312H  or  direct  equivalent.  When 
refitting  cells,  make  sure  they  are  refitted  in  the  manner 
illustrated  on  the  battery  housing. 
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SAMPLE  FIELD  LOG  BOOK  ENTRY 


MILLTQWN  RESERVOIR 
DOWNSTREAM  SCREENING  STUDY 
FIELD  LOG 


Page : 

Signature ( s ) : 

Case  No. : 
SAS  No. : 


Field  Log  Revision:  Original 
CDM  Chain  of  Custody  No. : 


SITE  INFORMATION 

Sample  ID  Number:  111-  - - Sampling  personnel: 


Site  Name: 


Site  Description: 

Legal  Description: 1/4  1/4  1/4,  Sec  , T. , R. 

Surface  Elevation: 


COLLECTION  INFORMATION 

Date  of  Sample  Collection:  / /19QQ  24  Hour  Time: 


Material  Sampled:  SURFACE 

GROUND 

SEDIMENT 

SOIL  OTHER 

WATER 

WATER 

SAMPLE 

SAMPLE  (DESCRIBE) 

Estimated  Contain- 

inant  Concentrat ion : 

LOW 

MEDIUM 

HIGH 

Sample  Collecton  Method:  Pump 

Grab 

Bail 

Other 

Collection  Depth: 
Volume  Collected: 


PARAMETER  INFORMATION 
Dissolved  Oxygen  (PPM): 
Depth  of  D. 0.  Probe:  

Air  Temp  (Celsius):  

Water  Temp  (Celsius):  

pH  (S.U.  ):  

Specific  Cond. (umohs/cm): 

Flow  ( GPM  or  CFS):  

Flow  Measurement  Method: 


Reviewed  by:  

Date  Reviewed:  / / 


' 


Page  : 

Signature ( s ) : 

SAMPLE  INFORMATION 
Filtered:  YES 

Preservative:  YES 

Refrigerated:  YES 

(SOILS) 

Texture:  / Clay-*-Silt 

Organic  Content:  NONE 

Moisture  Content : DRY 

Soil  pH:  

Soil  EC:  

Site  Sketch  (Planar  View) 
NORTH 


NO  (Describe) 

NO  (Describe) 

NO  (Describe) 


V.  Sand 


/.  Gravel 


*/.  Cobble 


LOW  MEDIUM 

(0-17.)  (1-47.) 


HIGH 
(>  47.) 


MOIST  WET  SATURATED 


Site  Sketch  ( Cross-section ) 


Field  Observations  and  Other  Notes: 


Reviewed  by : 

Date  Reviewed:  / / 
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CHAIN  OF  CUSTODY  RECORD 


US*/ 

'*(  PUQ^C 


USEPA  CONTRACT  LABORATORY  PROGRAM 
SAMPLE  MANAGEMENT  OFFICE 
P.O.  BOX  818  ALEXANDRIA,  VA  22313 
703/557-2490  FTS-557-2490 


CASE  NO: 


SAS  NO: 

(IF  APPLICABLE) 


INORGANIC  TRAFFIC  REPORT 

(FOR  CLP  USE  ONLY) 


TYPE  OF  ACTIVITY  (CIRCLE  ONE)  q 

SUPERFUND— PA  SI  ESI  RIFS  RD*  RA  ER 
NPLD  O&M  OTHER  ' ' 

NON-SUPERFUND— -PROGRAM 


SITE  NAME: 

x ■ 

• '“'1;  • • ■ f . , 

CITY.  STATE: 

SITE  SPILL  ID: 

REGION  NO:. 

; SAMPLING  COMPANY  @ 

SAMPLER:  (NAME) 


U . 


A Cnm  'ime.c  fo.on 


ATTN:. 


SAMPLING  DATE: 
BEGIN: 


© 


END: 


DATE  SHIPPED:. 
AIRBILL  NO: 


CARRIER: 


© 


SAMPLE  DESCRIPTION 
(ENTER  IN  BOX  A)  4.  SOIL 

1 . SURFACE  WATER  5.  SEDIMENT 

2.  GROUND  WATER  6.  OIL  (SAS) 

3.  LEACHATE  7.  WASTE  (SAS) 


DOUBLE  VOLUME  REQUIRED  FOR  MATRIX 
SPIKE/DUPLICATE  AQUEOUS  SAMPLE 

SHIP  MEDIUM  AND  HIGH  CONCENTRATION 
SAMPLES  IN  PAINT  CANS 


SEE  REVERSE  FOR  ADDITIONAL 
INSTRUCTIONS 


' ; ) ' >;  • 

. • r''  f 

CLP 

SAMPLE 

NUMBER  - 

(FROM  LABELS) 

SAMPLE  DESCRIPTION  , 
(FROM  BOX  1)  r ■ * ^ 
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RAS 

NALYSIS 
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SPECIAL 

HANDLING 
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STATION 

LOCATION 

TOTAL  METALS 

CYANIDE 

DISSOLVED 
MFTAI  R 

HIGH 

ONLY 

(SAS) 
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a. 
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OXIDANTS 
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APPENDIX  D 


SAMPLE  PACKAGING  AND  SHIPMENT 
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SAMPLE  SHIPMENT  COORDINATION  CHECKLIST 
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In  Reference  to  Case  No(s): 


Contract  Laboratory  Program 
REGIONAL/LABORATORY  COMMUNICATION  SYSTEM 

Telephone  Record  Log 

Date  of  Call:  

Laboratory  Name:  

Lab  Contact:  

Region:  

Regional  Contact:  

Call  Initiated  By:  Laboratory  Region 

In  reference  to  data  for  the  following  sample  number(s): 


Summary  of  Questions/Issues  Discussed: 


Summary  of  Resolution: 


Signature 


Date 


Distribution:  (l)  Lab  Copy,  (2)  Region  Copy,  (3)  SMO  Copy 
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